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FOREWORD

The Space Station Furnace Facility (SSFF) is designed to accommodate and support a variety
of furnace modules throughout the operatonal lifetime of the facility. Since the SSFF will be
operational for 30 years, and various furnace modules will be accommodated, the
Experiment/Facility Requirements Document (E/FRD) is divided into two separate sections.
Section 1 describes the integrated SSFF-to-SSF interface, which includes the SSFF Core
subsystemn requirements and the furnace module requirements based dn the information obtained
from the Furnace Developer's Section 2, and Section 2 describes the furnace module-to-SSFF
interface. Multiple Section 2s may be required for each E/FRD, depending on how many furnace
modules the SSFF will accommodate per mission, since a separate Section 2 will be written for
each furnace module. Both sections will be replaced for each mission with the appropriate
mission-peculiar furnace module interface requirements since the Core configuration is a function
of the furnace module(s).-

This E/FRD reflects the Initial Configuration-1 (IC1), which is the initial integration of the -
SSFF Core and Furnace Module-1 into the SSF U. S. Laboratory Module-A. IC1 is planned for
1997, based on the assumption that Utilization Flight 3 (UF-3) is the carrier. Furnace Module-1 is
scheduled to be an upgrade of the present Crystal Growth Furnace (CGF), and Section 2 reflects
the requirements of that module.
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1.1. FUNCTIONAL OBJECTIVES AND EQUIPMENT IDENTIFICATION

1.1.1 SYSTEM DESCRIPTION

The function of the Space Station Furnace Facility (SSFF) is to support materials research
into the crystal growth and solidification processes of electronic and photonic materials, metals and
alloys, and glasses and ceramics. To support this broad base of research requirements, the SSFF
will employ a variety of furnace modules operated, regulated, and supported by a core of common
subsystems. Furnace modules may be reconfigured or specifically developed to provide unique
solidification conditions for each set of experiments. The SSFF modular approach permits the
addition of new or scaled-up furnace modules to support the evolution of the facility as new
science requirements are identified. The SSFF Core is of modular design to permit augmentation
for enhanced capabilities.

The fully integrated configuration of the SSFF will consist of three racks with the capability
of supporting up to two furnace modules per rack. The inidal configuration of the SSFF will
consist of two of the three racks and one furnace module. This Experiment/Facility Requirements
Document (E/FRD) describes the integrated facility requirements for the Space Station Freedom
(SSF) Integrated Configuration-1 (IC1) mission. The IC1 SSFF will consist of two racks: the
Core Rack, with the centralized subsystem equipment, and the Experiment Rack-1, with Furnace
Module-1 and the distributed subsystem equipment to support the furnace.

The IC1 SSFF configuration is shown in Figure 1.1-1. It consists of two double rack
replacement structures, the centralized and distributed components to support furnace operations,
and Furnace Module-1. The SSFF support functons are provided by the following Core
subsystems:

« Power Conditioning and Distribution Subsystem (S SFF PCDS)

« Data Management Subsystem (SSFF DMS)

« Thermal Control Subsystem (SSFF TCS)

+ Gas Distribution Subsystem (SSFF GDS)

+ Mechanical Structures Subsystem (SSFF MSS)

1.1.2 FUNCTIONAL OBJECTIVES

There are 13 functional objectives (FOs) for the SSFF which are structured as one FO for
payload checkout: one FO for Core activation; one FO for the distributed equipment activaton;
eight FOs for experiment sample operations, calibration/bakeout, and vent and purge cycles; one
FO for furnace sample loading or shutdown; and one FO for SSFF shutdown. The actual FO

numbering is as follows:

1.1-1



320REQO007

1

——

A

N

\.1

\%,\\ 77 \s\\\ \
/

FIGURE 1.1-1. SSFF IC1 CONFIGURATION

1.1-2
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FO-0  Payload Checkout

FO-1  Core Activation

FO-2  Distributed Equipment Activation

FO-3  Fumnace Module-1 Sample Exchange

FO-4  Fumace Module-1 Vent/Purge

FO-5  Fumnace Module-1 Process Sample HgCdTe

FO-6  Fumnace Module-1 Process Sample HgZnTe

FO-6A  Fumace Module-1 Process Sample Extended HgZnTe

FO-7  Furnace Module-1 Process Sample CdTe

FO-8  Fumace Module-1 Process Sample GaAs

FO-9  Configure Furnace Module-1 for Sample Loading or Shutdown

FO-10 SSFF Shutdown

FO-11 Fumace Module-1 Process Calibration/Bakeout

Table 1.1-1 shows a listing of the SSFF FOs along with the equipment associated with each
step of each FO. Step duration, crew time requirements, and average power requirements for each
step of each FO are defined in Table 1.1-2, Functional Objective Requirements Sheets.

1.1.3 EQUIPMENT IDENTIFICATION
The SSFF will occupy two double rack locations in the U. S. Laboratory (USL) for IC1.

The Core Rack, modified [relative to the International Standard Payload Rack (ISPR)] to permit
interconnections to the adjacent experiment rack, will provide mechanical/structural interface for the
centralized SSFF subsystem components. Experiment Rack-1 will provide mechanical/structural
interface for distributed SSFF subsystem equipment required to support the furnace operation, and
Furnace Module-1. Figures 1.1-2 through 1.1-5 show the SSFF centralized and distributed
equipment to the Orbital Replacement Unit (ORU) level per subsystem. Figure 1.1-6 shows the
Furnace Module-1 equipment. A block diagram of the SSFF is shown in Figure 1.1-7, which
identifies and shows the interrelatdonship of each item of SSFF equipment and the interfaces with
SSF and the furnace module.

1.1.4 OPERATIONAL FUNCTIONAL FLOWS

Preliminary functional flows are shown in Table 1.1-3 for each FO. Functional flows define
the function performed, the performing element, and decisions involved in accomplishing each FO.
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 1 of 17)

FUNCTIONAL OBJECTIVE

EQUIPMENT REQUIRED

NUMBER

TITLE

ITEM

FO-1 Step 1

CCU and CMCU Actvation

Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM -
Essentials Power Supply
Voltage and Current Sensors

FO-1 Step 2

SSFF to Ground Link

ore Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors

FO-1 Step 3

Test CMCU

ore Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply

FO-1 Step 4

Configure and Test
TCS in Core Rack

Voltaéc and Current Sensors
ore Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 20of 17)

FUNCTIONAL OBJECTIVE EQUIPMENT REQUIRED
NUMBER TITLE ITEM

Test CPC Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Core Power Conditioners

FO-1 Step 6 GDS Test Core Control Unit

Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Latching Solonoid Valves
Contamination Monitor*

FO-1 Step 5

FO-15tep7 | Actvate Camera and Videolink NOT USED IN IC1

FO-1 Step & Core Readiness Check Core Control Unit
Removable Hard Drive

CDROM/WORM Dirive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 3 of 17)

FUNCTIONAL OBJECTIVE EQUIPMENT REQUIRED
NUMBER TIILE ITEM
FO-1 Step 8§ Core Readiness Check Flow Meters
(Cont.) Flow Control Valves

Temperature Sensors .
Pressure Transducers

FO-2 Step 1 CCU Powers RPCM/DCMU Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit

FO-2 Step 2 CCU Powers FCU Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit

FO-2 Step 3 FCU Checkout Core Control Unit
Removable Hard Drive
CDROM/WORM Drive

High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM

Essentials Power Supply

- B



320REQOCQ7

TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 4 of 17)

FUNCTIONAL OBECﬁW EQUIPMENT REQUIRED
NUMBER TITLE ITEM

FO-2 Step 3 FCU Checkout Voltage and Current Sensors
(Cont.) Shutoff Valves

Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit

FO-2 Step 4 FAU Powered Core Control Unit
Removable Hard Drive

CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit

FO-2 Step 5 FAU Checkout Core Control Unit
Removable Hard Drive

CDROM/WORM Dirive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Menitoring Unit
Furnace Control Unit
Furnace Actuator Unit

1.1-7
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 5 of 17)

[ FUNCITONAL OBJECTIVE

EQUIPMENT REQUIRED

NUMBER

TITLE

ITEM

FO-2 Step 6

Contigure and Test TCS in
Fumace Rack

Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
. RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducer
Video Processor Unit
Distributed Core Monitoring Unit
Furnace Control Unit
Fumnace Actuator Unit

FO-2 Step 7

GDS Test

Core Contol Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Fumace Actuator Unit
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 6of 17)

FUNCITONAL OBJECIIVE EQUIPMENT REQUIRED
ITEM

NUMBER TITLE

Core Control Unit
Removable Hard Drive
CDROM/WORM Drtve
High-Density Recorder

Core Monitor Control Unit .
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
FO-35tep I |Command Manual Sample Exchange Core Contgol Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit

FO-2 Step 8 Furnace-Specific Tests
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 7 of 17)

FUNCTIONAL OBJECTIVE EQUIPMENT REQUIRED

NUMBER TTTLE ITEM

FO-3 Step 2 Vent/Fill Furnace Module-1 Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM .
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit

FO-3 Step 3 |Equalize Fumace Module-1 Pressure Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentals Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers

Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit

Manual Valve

FO-3 Step 4 Prep Equipment Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit

Crew Interface
CPCS
RPCM

Essentials Power Supply

1.1-10
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 8 of 17)

EQUIPMENT REQUIRED

NUMBER

FUNCTIONAL OBJECTIVE
TITLE

ITEM

FO-3 Step 4
(Cont.)

Prep Equipment

Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit

Fumnace Control Unit
Furnace Actuator Unit

FO-3 Step 5

Open SIP

Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit

FO-3 Step 6

Insert Samples

Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valv/eg
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 9 of 17)

FUN N EQUIPMENT REQUIRED
NUMBER TITLE TTEM
FO-3 Step 7 Close SIP Core Control Unit
Removable Hard Drive
CDROM/WORM Drive

High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Fumace Actuator Unit

FO-3 Step 8 Open Valves Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit

Manual Valves
FO-3 Step 9 Command Manual Core Control Unit
Sample Exchange Off Removable Hard Drive
CDROM/WORM Drive

High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 10 of 17)

EQUIPMENT REQUIRED
TTEM

FUNCIIONAL OBJECTIVE
TITLE

NUMBER
FO-3 Step 9 Command Manual Voltage and Current Sensors
Shutoff Valves

(Cont.) Sample Exchange Off
Pump Package

Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
FO-3 Step 10 Perform Seal Check Core Control Unit
. Removabie Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
FO-4 Step | GN7 Purge Furnace Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Fumnace Actuator Unit
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 11 of 17)

FUNCTIONAL OBJECIIVE EQUIPMENT REQUIRED
NUMBER TITLE ITEM

FO-4 Step 2 Argon Backfill Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package.

Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers

Distributed Core Monitoring Unit
Furnace Control Unit
Fumace Actuator Unit

FO-4 Step 3 Command Sample Process Core Control Unut
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers

Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit

FO-4 Step 4 TCS Configured Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit

Crew Interface
CPCS
RPCM
Essentials Power Supply

Voltage and Current Sensors
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 12 of 17)

FUNCTIONAL OBJECTIVE EQUIPMENT REQUIRED
NUMBER TITLE ITEM
FO-4 Step 3 TCS Configured ~ Shutoff Valves
(Cont.) Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
FO-5 Vapor Crystal Growth of HgCdTe All equipment listed below
FO-6 Meltback and Regrowth of HgZnTe All equipment listed below
FO-6a Meltback and Regrowth of HgZnTe All equipment listed below

FO-7 Growth of CdTe by Dir. Solidification All equipment listed below
FO-8 Growth of GaAs by Dir. Solidification All equipment listed below
Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
Furnace Module-1
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 13 of 17)

FUNCTIONAL OBJECTIVE EQUIPMENT REQUIRED
NUMBER TITLE ITEM

FO-9 Step 1 | Venfy Furnace in HOME Position Core Control Unit

Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distuibuted Core Monitoring Unit
Furnace Control Unit
Fumnace Actuator Unit
Furnace Module-1

FO-9 Step 2 Furnace-Specific Tests Core Control Unut

Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder
Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Video Processor Unit
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
Furnace Module-1

FO-9 Step 3 Furnace-Specific Tests Core Control Unit
Removable Hard Drive .
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit

Crew Interface
CPCS
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 14 of 17)

NUMBER

FUNCIIONAL OBJECTIVE
TITLE

EQUIPMENT REQUIRED
ITEM

FO-9 Step 3
(Cont.)

Furnace-Specific Tests

RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
Fumace Module-1

FO-10 Step 1

Distmibuted Equipment Shutdown

Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voitage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors

Pressure Transducers

FO-10 Step 2

Verify Experiment Shutdown

Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 15 of 17)

FUNCIIONAL OBJECTIVE

EQUIPMENT REQUIRED

NUMBER

TITLE

ITEM

FO-10 Step 3

Shut Down GDS Subsystems

Core Control Unit
Removable Hard Drive
CDROM/WORM Dirive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers

FO-10 Step 4

DMS Nonessentials Shutdown

Core Control Unit
Core Monitor Control Unit
RPCM
Essentials Power Supply
Voltage and Current Sensors
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers

FO-10 Step 5

TCS Shutdown

Core Control Unit .
Core Monitor Control Unit
Essentials Power Supply
Voltage and Current Sensors

FO-10 Step 6

CCU Shutdown
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 16 of 17)

EQUIPMENT REQUIRED

NUMBER

FUNCTIONAL OBJECIIVE
TIILE

ITEM

FO-11 Step

1 Activate Calibranon/Bakeout

Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Fumnace Control Unit
Furnace Actuator Unit
Furnace Module-1

FO-11 Step

2 Imitiate Calibration Process

Core Control Unit
Removable Hard Drive
CDROM/WORM Drive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
Essentials Power Supply
Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
Furnace Module-1

FO-11 Step 3

Bakeout Process

Core Control Unit
Removable Hard Drive
CDROM/WORM Crive
High-Density Recorder

Core Monitor Control Unit
Crew Interface
CPCS
RPCM
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TABLE 1.1-1. SSFF FUNCTIONAL OBJECTIVES (Sheet 17 of 17)

FUNCTIONAL OBJECTIVE EQUIPMENT REQUIRED

NUMBER TITLE ITEM

FO-11 Step 3 Bakeout Process Essennals Power Supply
(Cont.) Voltage and Current Sensors
Shutoff Valves
Pump Package
Flow Meters
Flow Control Valves
Temperature Sensors
Pressure Transducers
Distributed Core Monitoring Unit
Furnace Control Unit
Furnace Actuator Unit
Furnace Module-1
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 1 of 19)

EXPERMENT NAME: Space Statlon Furnace Facility

FO NAME: _Pavioad Activation
NO. OF PERFORMANCES: MIN. DES.
REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:

0

PREREQUISITE:

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED

5:00

5:00

1:00

MINIMUM

STEP DELAY MAXIMUM

(HRS:MINS) ,
PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

0.00

0.00

0.00

ONBOARD CORE APPLICATIONS

COMPUTER

SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (I); MPAC (M), POIC (PC)

DATA
VIDEO

STANDARD/NONSTANDARD NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NOQ.
1 Open TCS manual valves

2 Open GDS manual valves

3 Verify Station services activated at rack
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 2 of 19)

EXPERMENT NAME: Space Statlon Furnace Facility
FO NAME: Core Activation

NO. OF PERFORMANCES: MIN.
REQUIRED TIMEFRAME (MET): MIN.

DES.

MAX.

FO NUMBER:

PREREQUISITE:EO-0
SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

STEP DURATION

(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

5:00

2:00

1.00

4:00

7:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

1.008

1.008

1.008

1.1479

1.4637 1.2826

ONBOARD

CORE APPLICATIONS

COMPUTER
SUPPORT

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

DATA

COMMANDING
PES (P), ISE (I), MPAC (M), POIC (PC)

VIDEO

STANDARD/NONSTANDARD NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO,

1 Activate CCU and CMCU

2 SSF 1o ground initial link

3 Test CMCU

4 Configure and test TCS in Core

5 Test CPC

-] GDS tests in Core
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 3 of 19)

EXPERMENT NAME: Space Statlon Furnace Facility

FO NAME:

NO. OF PERFORMANCES: MIN.
REQUIRED TIMEFRAME (MET):

va

DES.

MIN. ____ MAX.

FO NUMBER:

PREREQUISITE:FQ-0

SEQUENCE:

9

JOINT OPS WITH:

STEP NUMBER

STEP DURATION

(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

3.00

5.00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

1.1479

1.1479

ONBOARD

CORE APPLICATIONS

COMPUTER
SUPPORT

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

DATA

COMMANDING
PES (P), ISE (I), MPAC (M), POIC (PC)

VIDEO

STANDARD/NONSTANDARD NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP _NOQ,
7

8 Core readiness check _

STEP DESCRIPTION
Activate camera and test videolink and high rate link (not used during MTC)
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 4 of 19)

EXPERMENT NAME: Space Station Furpace Faclilty

FO NAME: Distribyted Equipment

NO. OF PERFORMANCES: MIN. DES.

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:

PREREQUISITE:EO-1
SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED

1:00

2:00

2:00

2:00

5:00

MINIMUM

STEP DELAY MAXIMUM

(HRS:MINS)
’ PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

1.3220

1.7620

1.7620

2.0088

2.0988 2.1136

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING

DATA PES (P), ISE (1), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO.
1 CCU activates RPCM

2 CCU activates FCU
3 FCU checkout
4 FAU activation
5 FAU checkout

(-] CCU configuration of TCS
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 50f 19)

EXPERMENT NAME: Space Station Furnace Facility

FO NAME: Distribyted Equipment

NO. OF PERFORMANCES: MIN.

REQUIRED TIMEFRAME (MET): MIN.

MAX.

FO NUMBER:

PREREQUISITE:EQ-1

SEQUENCE:

2

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED

17

12:00

MINIMUM

STEP DELAY MAXIMUM

(HRS:MINS) .
PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.1838

2.1338

ONBOARD CORE APPLICATIONS

COMPUTER
SUPPORT

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING

PES (P), ISE (l), MPAC (M), POIC (PC)

DATA
VIDEO

REAL-TIME/DUMP/STORE

STANDARD/NONSTANDARD NTSC

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NOQ,
7 Checkout GDS components

8 Fumace specific tests
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 6 of 19)

EXPERMENT NAME: Space Statlon Furnace Facility FO NUMBER: 3
FO NAME: Manual Sample Exchange PREREQUISITE:EQ-2
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 6
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
PREFERRED 1:00 32:00 10:00 10:00 7:00 20:00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER
PREFERRED 1 1 1 1 1

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW) 2.1336 2.1487 | 2.1336 2.1336 2.1336 2.1336

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D) (
COMMANDING

PES (P), ISE (), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO, STEP DESCRIPTION
1 Command "Manual Sample Exchange” on
2 Vent/fill lumace module
3 Equalize furnace module press;.\re
4 Prep equipment
5 Open SIP
6 Insert sampies
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 7 of 19)

EXPERMENT NAME: Space Station Furnace Facllity
FO NAME: Manus| Sampie Exchange

NO. OF PERFORMANCES: MIN. DES.

I REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:

PREREQUISITE:FQ-2
SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

10

11

STEP DURATION
(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

3:00

3:00

1:00

65:00

4:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.1336

2.1336

2.1336

2.1338

2.1336

ONBOARD |CORE APPLICATIONS

COMPUTER

SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (I), MPAC (M), POIC (PC)

DATA
VIDEO

STANDARD/NONSTANDARD NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NQ,

7 Close SIP

8 Open valves
9 Command "Manual Sample Exchange"” off
10 Perform seal check

11 Load list process

1.1-27



320REQQ007

TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 8 of 19)

EXPERMENT NAME: Space Station Furnsce Facility
FO NAME: _Purge Furnace Module

NO. OF PERFORMANCES: MIN. DES.

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:

PREREQUISITE:EQ-3

SEQUENCE:

JOINT OPS WITH:

4

STEP NUMBER

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED

32:00

10:00

2:00 2:00

MINIMUM

STEP DELAY
(HRS:MINS)

MAXIMUM

PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.1487

2.1487

2.1336

2.1638

ONBOARD |CORE APPLICATIONS

COMPUTER

SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (1), MPAC (M), POIC (PC)

DATA
VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NQ,
1 GN2 purge fumace

2 Argon backfill -
3 Command sample process

4 TCS configured
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 9 of 19)

EXPERMENT NAME: Space Statlon Furnace Fagcility FO NUMBER: §
FO NAME: Vapor Crystal Growth of HaCdTe PREREQUISITE:EQ-3
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 8
MINIMUM
STEP DURATION
{MINS:SECS) MAXIMUM
PREFERRED 3:00 188:00 60:00 480:00 240:00 21:00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER
PREFERRED
MICROGRAVITY (g's)
VACUUM VENT
CONSUMABLES
AVERAGE POWER REQUIRED (kW) 2.2536 3.2496 2.5996 2.5996 2.2536 2.536
ONBOARD CORE APPLICATIONS
COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)
COMMANDING

PES (P), ISE (1), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO, STEP DESCRIPTION
1 Activate fumace for processing
2 Activate and process heat cycle
3 Anneal sample
4 Initiate vapor crystal growth procassing
5 Cool sample and extract

6 Cool and stow
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 10 of 19)

EXPERMENT NAME: Spa tation Furnace Facility

FO NAME: Meitback and Regrowth of HgZnTe

NO. OF PERFORMANCES: MIN, DES.

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:

PREREQUISITE:FO-3
SEQUENCE:

JOINT OPS WITH:

]

STEP NUMBER

MINIMUM

STEP DURATION
(MINS:SECS) MAXIMUM

PREFERRED

3:00

340:00

120:00

125:00

600:00 7390:00

MINIMUM

STEP DELAY MAXIMUM
(HRS:MINS)

PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.2538

2.7316

2.6496

2.6496

2.6486 2.6496

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING

DATA PES (P), ISE (), MPAC (M), POIC (PC)

YIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NQ,
1 Activate fumace for procaessing

2 Process heat cycie

3 Initial soak

4 Transliation to growth position
5 Final soak

& Directional solidification

1.1-30



320REQQ007

TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 11 of 19)

EXPERMENT NAME: Space Statlon Furnsce Fecillty

FO NAME: Meitback & Regrowth of HgZnTe

NO. OF PERFORMANCES: MIN.

DES.

MAX.

REQUIRED TIMEFRAME (MET):

FO NUMBER:

PREREQUISITE:EO-3

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATICN

(MINS:SECS) MAXIMUM

PREFERRED

372:00

115:00

MINIMUM

STEP DELAY
(HRS:MINS)

MAXIMUM

PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.3246

2.1946

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING

DATA PES (P), ISE (1), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO,
7 Cool sample

8 Stow sample
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 12 of 19)

EXPERMENT NAME: Space Station Furpace Facliity FO NUMBER: 6A
FO NAME: Meitback and Regrowth of HaZnTe (Extended) PREREQUISITE:FO-3
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 6
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
PREFERRED 3:00 340:00 120:00 125:00 600:00 59957:00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER
PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW) 2.2536 2.7316 2.6496 2.6496 2.6496 2.6496

ONBOARD |[CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)
COMMANDING

PES (P), ISE (1), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STIEP NQ, STEP_DESCRIPTION
. 1 Activate furnace for processing
2 Process heat cycle
3 Initial soak
4 Translation to growth position
5 Final soak
6 Directional solidification
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 13 of 19)

EXPERMENT NAME: Spece Stetion Fyrnsce Faclllty

FO NAME:

NO. OF PERFORMANCES: MIN.
REQUIRED TIMEFRAME (MET): MIN.

DES.

MAX.

FO NUMBER:

PREREQUISITE:£Q-3

SEQUENCE:

JOINT OPS WITH:

6A

STEP NUMBER

STEP DURATION

(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

372:00

115:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.3248

2.1946

ONBOARD

CORE APPLICATIONS

COMPUTER

SUPPORT

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (), MPAC (M), POIC (PC)

DATA
VIDEOC

STANDARD/NONSTANDARD NTSC
REAL-TIME/OUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NQ.
7

8

Cool sample

Intemally stow sample
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 14 of 19)

EXPERMENT NAME: Spsce Statlon Furnace Faclilty FO NUMBER: 7
FO NAME: Growth of CdTe by Directiona o PREREQUISITE:FO-3
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 6
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
PREFERRED 3:00 | 538:00 | 120:00 | 4278:00 | 4383:00 | 208:00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER
PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW) 2.2536 3.4786 3.3746 3.2996 2.7244 2.3748

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)
COMMANDING

PES (P), ISE (I), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO, STEP DESCRIPTION
1 Activate fumace module for processing
2 Process heat cycle
3 Soak
4 Process sampie, directional solidification
5 Cool sampile to 400 °C
6 lCool sample © 200 °C and intemally stow sampie

1.1-34



320REQ0007

TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 15 of 19)

EXPERMENT NAME: Space Statlon Furpace Facility
FO NAME: Growth of GaAs by Directional Solldificatlon

NO. OF PERFORMANCES: MIN.

DES.

REQUIRED TIMEFRAME (MET): MIN.

MAX.

FO NUMBER:

PREREQUISITE:EQ-3
SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

STEP DURATION
(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

3:00

45.00

227:00

68:00

720:00

210:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.2536

2.9916

4.48686

3.4776

3.3926

2.80186

ONBOARD

CORE APPLICATIONS

COMPUTER
SUPPORT

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

DATA

COMMANDING
PES (P), ISE (i), MPAC (M), PCIC (PC)

VIDEO

STANDARD/NONSTANDARD NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP _NQ,

1 Activate furnace module processing

2 Preheat cycle

3 Process heat cycle

4 Soak

5 Translate fumace/process sample

8 Cool down to 800 °C
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 16 of 19)

EXPERMENT NAME: Space Station Furnce Fecility

FO NAME:

NO. OF PERFORMANCES:
REQUIRED TIMEFRAME (MET):

a irect

MiN. DES.

MIN. MAX.

FO NUMBER:

PREREQUISITE:EOQ-3

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

STEP DURATION

(MINS:SECS)

MAXIMUM

PREFERRED

466:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM .

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM

VENT

CONSUMABLES . .

AVERAGE POWER REQUIRED (kW)

2.2536

ONBOARD

CORE APPLICATIONS

COMPUTER
SUPPORT

EXPERIMENT APPLICATIONS

DOWNLI

NK DIGITAL (MBPS)

REAL-TIME (RT) OR DUMP (D)

COMMA

DATA

NDING

PES (P), ISE (1), MPAC (M), POIC (PC)

VIDEO

REAL-T

STANDARD/NONSTANDARD NTSC

IME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NQ.,
7

Cool down to 200 °C and internally stow

STEP DESCRIPTION
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 17 of 19)

EXPERMENT NAME: Space Station Furnace Facility
FO NAME: Conflgure Furnsce for Shutdown/Sample Loading

NO. OF PERFORMANCES: MIN. DES.

-

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER: 9

PREREQUISITE:

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED

3:00

5:00

1:00

MINIMUM

STEP DELAY MAXIMUM
(HRS:MINS)

PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

2.1336

2.1336

2.1336

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)

COMMANDING

DATA PES (P), ISE (1), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP _NOQ,

1 Verify fumace is in home position

2 Fumace specific tests

1)

3 CCU secures power from fumace module
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 18 of 19)

EXPERMENT NAME: Space Station Furnace Faclilty FO NUMBER: 10
FO NAME: SSFF_Shutdown PREREQUISITE:FO-9
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 8
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
PREFERRED 3:00 3:00 5:00 1:00 1:00 1:00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER
PREFERRED
MICROGRAVITY (g's)
VACUUM VENT
CONSUMABLES
AVERAGE POWER REQUIRED (kW) 1.1479 1.1479 1.1479 0.5612 0.3102 0.00
ONBOARD |CORE APPLICATIONS
COMPUTER
SUPPORT EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REAL-TIME (RT) OR DUMP (D)
COMMANDING ]
PES (P), ISE (I), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP _NO, STIEP DESCRIPTION
1 ?istributad Core Eq. shutdown
2 Verify experiment/fumace shutdown
3 GDS shutdown
4 DMS nonessential shutdown
5 TCS shutdown
6 CCU shutdown
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TABLE 1.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 19 of 19)

EXPERMENT NAME: Space Station Furnace Eaclility
FO NAME: [Furnace Qa!]p;gllcnlaakeout

FO NUMBER: 11

PREREQUISITE:FQ-3

NO. OF PERFORMANCES: - MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 3
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
. PREFERRED 1:00 8D 480:00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER
PREFERRED
MICROGRAVITY (g's)
VACUUM VENT
CONSUMABLES
AVERAGE POWER REQUIRED (kW) 2.1336 TBD T8D

ONBOARD CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)

REAL-TIME {RT) OR DUMP (D)

COMMANDING .

DATA PES (P), ISE (), MPAC (M), POIC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NOQ, SIEP DESCRIPTION
1 Activate calibration/bakeout
2 Initiawe calibration
3 Bakeouvcalibration procaess
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FURNACE MODULE (RFM) —_ | ]
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FIGURE 1.1-6. FURNACE MODULE-1 EQUIPMENT PICTORIAL REPRESENTATION
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 1 of 19)

FO: _ o

FO TITLE:

CKOUT

GND/PES/CRW
FUNCTION

CENTRALIZED SS
FUNCTIONS

DISTRIBUTED SS
FUNCTIONS

FURNACE
MODULE

(  STEP1

OPEN TCS MANUA
VALVE

cRW J

STEP 2

OPEN GDS MANUA
VALVE

\ CRW

STEP3

VERIFY SSF
ERVICES AT RACK

\_ CRW )

END OF FO-0
PROCEED TO
FO-1

1.146
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 2 of 19)

FO: 1 FO TITLE: CORE ACTIVATION
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS ___ MODULE
STEP 1
ACTIVATE e
ccu CCU ON
U CRW ")
MAL NO
TBD -
CRW
STEP 2
VERIFY SSF TO
GROUND LINK
\__ccu
STEP 3
cucu ON
ccu
MAL
TBD y‘_
CRW

STEP 4
CONFIGURE &

TEST TCS IN CORE

[

CCU

_J

TCS CONFIGURED

INCORE

S

1.147
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 3 of 19)

FO: 1 FO TITLE: CORE ACTIVATION
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
MAL TBD
CRW
STEPS
TEST CPC
1\ [oTeal] J
MALTBD | INO
CRW
YES
STEP 6
GDS TEST
IN CORE
cCy
GDS IN
MALTBD | g |NC cos;as
YES

:

1.148



320REQO0007

TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 4 of 19)

FO: 1

FO TITLE:

CORE ACTIVATION

GND/PES/CRW
FUNCTION

CENTRALIZED SS
FUNCTIONS _

DISTRIBUTED SS

FUNCTIONS

FURNACE
MODULE

STEP7
CTIV ATE CAIIEHA
TEST HIGH-RATE

CCU

'MAL TBD

CRW

STEP 8
CORE READINESS
CHECK

ccy

MAL TBD

CRW

NO

CORE
READY?

YES

END OF FO-1

PROCEED
TO FO-2
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 5 of 19)

FO: 2 FOTITLE: __ DISTRIBUTED EQUIPMENT ACTIVATION
GND/PES/CRW CENTRALIZED SS DISTRIBUTED S$S FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE _
STEP 1
ACTIVATE
RPCM
L ccu J
STEP2 )
ACTIVATE
FCU Lo FCU ON
. 1\ ccu . ‘
STEP 3 }
FCU CHECKOUT
L ccu D,
-
NO FCU
MALTBD |g—| ox?
CRW
YES
STEP 4
ACTIVATE ot FAU ON
FAU
1\ ccu W, *
STEPS
CHECKOUT
FAU
\_ __Fcu ),
i
MAL TBD NO FAU
% OK?
CRW
YES
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 6 of 19)

FO: 2 FO TITLE: ___ DISTRIBUTED EQUIPMENT ACTIVATION
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
STEP 6
CONFIGURE AND
VERIFY TCS IN
FURNACE
\ FCU
o
NO
MALTBD |
CRW
YES Y
STEP 7
CHECKOUT OF
GDS COMPONENTS
L FCU )
—
MAL TBD NO GDS
— oK?
CRW
YES .
STEP 8
ACTIVATE FURNACE FURNACE
SPECIFIC TESTS SPECIFIC TESTS
k FCU J
4»
MAL TBD NO FURNACE
CRW OK?
END OF FO-2
PROCEED
TO FO-3
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 7 of 19)

FO: _ 3 FOTITLE: FUBNACE SAMPLE EXCHANGE AND VERIFICATION
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
STEP1 ) STEP2 )
COMMAND INITI
MANUAL VENIRICL B~ VENT/FILL
EXCHANGE FURNACE
_J L ccu )

QUALIZE FURNACE

STEP3
CLOSE VALVES/
E
PRESSURE

cnw )

STEP4 h

PREP
EQUIPMENT

CRW /

STEPG )

INSERT SAMPLES
CRW J

:
e
[
E

STEP 7
CLOSE SIP
J

CRW

&

1.1-52



320REQO0Q7

TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 8 of 19)

FO: 3

FO TITLE:

__ FURNACE SAMPLE EXCHANGE AND VERIFICATION

GND/PES/CRW
FUNCTION

CENTRALIZED SS
FUNCTIONS

DISTRIBUTED SS
FUNCTIONS

FURNACE
MODULE

VALVES

]

STEP 8
OPEN MANUAL
k

CRW

J

STEP9

COMMAND

MANUAL
EXCHANGE OFF

CRW

|

STEP 10
PERFORM SEAL
CHECK
.

CRW

EP11

LOAD LIST
PROCESS

k, PES

J

END OF FO-3
PROCEED
TO FO-4
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 9 of 19)

FO: 4 FO TITLE: EURNACE VENT/PURGE
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
( STEP1 )
ACTIVA TE
GDS GN2 »| GN,PURGE
PURGE
. ccu J -
STEP2 )
> ARGON
G:Asc‘,‘(’:,?&" BACKFILL
4 ccu P
STEP3 STEP 4
COMMAND CONFIGURE
SAMPLE PROCESS TCcS
(__GND 71 U ceou P,

GO
SSFF TIMELINE

END OF FO4
PROCEED

TO SAMPLE
PROCESS

CHECK

lno GO

CONFIGURE
CORE FOR
STANDBY

ccuy
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 10 of 19)

FO: 5

FO TITLE:

SAMPLE HaCdTe

GND/PES/CRW
FUNCTION

CENTRALIZED SS
FUNCTIONS

DISTRIBUTED SS
FUNCTIONS

FURNACE
MODULE

( STEP1 )

STEP2 )
ACTIVATE

COMMAND

FURNACE PROCESS

\——GND/PES _~/

HEAT CYCLE
U FCU )

PROCESS
HEAT CYCLE

|

STEP3 )
ACTIVATE

SAMPLE
ANNEALING

\____Fcy y,

ANNEAL
SAMPLE

s1'Ep4 h

INITIATE

VAPOR CRYSTAL
GROWTH

\__Fcy

PROCESS
VAPOR CG

]

STEPS

~

INITIATE
COOLDOWN

FCU _/

T

—#1 AND EXTRACT

COOL DOWN

SAMPLE

| STOW SAMPLE

ST EP 6 A
ACTIVATE
STOWAGE

.

FCU _J

v
END OF FO-5
PROCEED

TO NEXT SAMPLE
OR PURGE
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 11 of 19)

FO: 6 FO TITLE: SAMPLE HoZnTe
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
STEP1 ) STEP2 )
COMMAND ACTIVATE »| PROCESS
FURNACE PROCESS HEAT CYCLE HEAT CYCLE
\_GND/PES _/ __Fou ____J l
( STEP3 )
ACTIVATE
INITIAL - SOAK
SOAK
\_ ECU J
( STEP4 )
ACTIVATE * | TRANSLATE
TRANSLATION | TO GROWTH
POSITION
\ ECU Y,
‘
STEPS
ACTIVATE >
FINAL SOAK SOAK
W ECy J
[}
STEP 6
INITIATE PROCESS
DIRECTIONAL ™ (DIRECTIONAL
SOUDIFICATION SOLIDIFICATION)
U FCU )

ECU

( STEP 7 ]_
INITIATE
COOLDOWN
1\ )

1 COOL SAMPLE

J

S
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 12 of 19)

FO: 6 FO TITLE: SAMPLE HaZnTe
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE

Y

STEP S8
ACTIVATE
STOWAGE

ECU )

1L

STOW SAMPLE

;

END OF FO-6
PROCEED
TO NEXT SAMPLE
OR PURGE
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 13 of 19)

FO: 6-A

FO TITLE:

SAMPLE HoZnTe-A

GND/PES/CRW
FUNCTION

CENTRALIZED SS
FUNCTIONS

DISTRIBUTED SS
FUNCTIONS

FURNACE
MODULE

STEP1 )
COMMAND
FURNACE PROCESS

\__GND/PES /

»| PROCESS

STEP2 )
ACTIVATE
HEAT CYCLE

\___Fcu P

HEAT CYCLE

|

( STEP3 )
ACTIVATE

INITIAL
SOAK

\L ECU J

- SOAK

¥
( STEP4 )
ACTIVATE

TRANSLATE

TRANSLATION

- ECU /

¥ TO GROWTH
POSITION

Y

STEP S
ACTIVATE

~\

FINAL SOAK
ECY /

T

- SOAK

Y

STEP 6
INITIATE
DIRECTIONAL
SOLIDIFICATION

PROCESS
» (DIRECTIONAL
SOLIDIFICATION)

L FCU )

Y

STEP7 )
INITIATE
COOLDOWN

. FCU /

™)

— COOL SAMPLE

|

<
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 14 of 19)

FO: 6-A FO TITLE: SAMPLE HaZnTe-A
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE

( STEP 8 ]

ACTIVATE

STOWAGE STOW SAMPLE
g

ECU J

Y

END OF FO-6A
PROCEED
TO NEXT SAMPLE
OR PURGE
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 15 of 19)

FO: 7

FO TITLE:

SAMPLE CdTe

GND/PES/CRW
FUNCTION

CENTRALIZED SS
FUNCTIONS

DISTRIBUTED SS
FUNCTIONS

FURNACE
MODULE

.

STEP 1
COMMAND

URNACE PROCESS

N

STEP2 )
ACTIVATE

\_GND/PES

_J/

PROCESS

HEAT CYCLE
\____Fcu )

HEAT CYCLE

]

(" STEP3 )
INITIATE

SOAK

SOAK

. ECU J/

v
(( STEP4 )
INITIATE

PROCESS

DIRECTIONAL
SOLIDIFICATION

\. ECU J/

#~1 (DIRECTIONAL

SOLIDIFICATION)

Y

STEP S
INITIATE

~

cooL

COOLDOWN

r

ECY J

SAMPLE

Y

STEP6 )
ACTIVATE

STOWAGE

1T )

FCU _/

-1 STOW SAMPLE

Y

END OF FO-7
PROCEED
TO NEXT SAMPLE
OR PURGE
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 16 of 19)

FO: 8 FO TITLE: _SAMPLE GaAs _
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
STEP 1 7 | P2 W PROCESS
COMMAND ACTIVATE PREHEAT
FURNACE PROCESS PREHEAT CYCLE ReLE
i\ GND/PES _/ \_ rfcu___J T
(— STEP3 )
ACTIVATE
PROCESS
HEAT CYCLE HEAT CYCLE
\_ FCU , J
( STEP4 )
INITIATE
SOAK SOAK
FCU y,
TRANSLATE
TRANSLATION/ FURNACE/
PROCESS PROCESS
1 ECY W, SAMPLE
r ]
STEP6 )
INITIATE cooL
COOLDOWN SAMPLE
\ FCy ) T
( STEP7 )
ACTIVATE
STOW
STOWAGE SAMPLE
L FCU )
END OF FO-8
PROCEED TO NEXT
SAMPLE OR PURGE
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 17 of 19)

FO: 9 _ FOTITLE: _CONFIGURE FOR FURNACE SHUTDOWN OR SAMPLE UNLOADING

GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
N
STEP 1
CHECK FOR NO
FURNACE IN
HOME POSITION
\___Fcy J
YES
STEP3 l 6
SECURE POWER STEP 2 TRANSLATE
FROM FURNACE | FURNACE TO HOME
|_SPECIFIC TEST
MODULE - POSITION
ccu
END OF FO-9
PROCEED TO
SSFF SHUTDOWN
OR UNLOADING
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 18 of 19)

FO: 10 FO TITLE: COMPLETE SSFF SHUTDOWN
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
STEP1 )
ACTIVATE SSFF DISTRIBUTED EQ
SHUTDOWN SHUTDOWN
GND 1\ ccuy ./

STEP 2
VERIFY .
EXPERIMENT
AND FURNACE
SHUTDOWN

R

STEP 3
GDS SHUTDOWN

L ccu )

!

4 STEP 4 )

DMS NONESSENTIAL
SHUTDOWN
\_ CCU )

rS‘I’EPS}

TCS SHUTDOWN
ccu )
STEP 6
CCU SHUTDOWN
ccu

END OF FO-10
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TABLE 1.1-3. SSFF OPERATIONAL FUNCTIONAL FLOW (Sheet 19 of 19)

FO: _ 11 FOTITLE: ___ FURNACE CALIBRATION/'BAKEQUT
GND/PES/CRW CENTRALIZED SS DISTRIBUTED SS FURNACE
FUNCTION FUNCTIONS FUNCTIONS MODULE
STEP1 ) ( STEP2 )
ACTIVATE INIT1
CALIBRATION/ > cmsnﬁ‘fou PROCESS
BAKEOUT CALIBRATION
\ GND/PES y, \_ [ Jed]] _J
STEP3 )
ACTIVATE
PROCESS
BAKEOUT BAKEOUT

\___Fcu W,

END OF FO-11

PROCEED TO
NEXT SAMPLE
OR PURGE
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1.2. STRUCTURAL/MECHANICAL

The Integrated Configuration-1 (IC1) Space Station Furnace Facility (SSFF) will be mounted
in the U. S. Laboratory (USL) Module-A. The SSFF Core Rack will be mounted in a double rack
location, and Experiment Rack-1 will be mounted in an adjacent double rack location.
Figure 1.2-1 shows the SSFF system interface with Space Station Freedom (SSF). The physical
and functional interfaces defined herein between SSFF and the USL are as follows:

« SSF-to-SSFF Mechanical Structures Subsystem (MSS) Physical Interfaces:

- SSFF Core Rack to USL Module-A
. SSFF Experiment Rack-1 to USL Module-A
. SSFF Interconnect Tray Assembly to USL Module-A

+ SSF-t0-SSFF Core Rack Services Functional Interfaces:

SSF Electrical Power System (EPS) to SSFF Core Rack

SSF Data Management Subsystem (DMS) to SSFF Core Rack
SSF Thermal Control Subsystem (TCS) to SSFF Core Rack
SSF Vacuum Exhaust System (VES) to SSFF Core Rack

SSF Liquid Nitrogen System (LNS) to SSFF Core Rack

SSF avionics air to SSFF Core Rack

SSF fire detection and suppression to SSFF Core Rack

+ SSF-to-SSFF Experiment Rack-1 Services Functional Interfaces:

- SSF avionics air to SSFF Experiment Rack-1
. SSF fire detection and suppression to SSFF Experiment Rack-1

¢ Crew Interface

1.2.1 EQUIPMENT LIST AND MASS PROPERTIES

Mass properties of the SSFF are shown in Table 1.2-1. Stowage items and their properties
are shown in Table 1.2-2.

1.2.2 INTERFACE DETAIL

1.2.2.1 SSE:to-SSFF MSS Interface

The SSFF MSS will interface with SSF by physical connections of the Core Rack,
Experiment Rack-1, and the MSS Interconnect Tray Assembly. The Core Rack and Experiment
Rack-1 are rack replacement structures modified from an International Standard Payload Rack
(ISPR), and they attach to the USL at the ISPR pivot points and attach fitting locations. Figure
1.2-2 shows the Core Rack interface with SSF, and Figure 1.2-3 shows the Experiment Rack-1
interface with SSF. Figure 1.2-4 shows the Interconnect Tray Assembly, which provides support
for the cabling and plumbing between the Core Rack and Experiment Rack-1. The Interconnect
Tray Assembly attaches to the USL in the standoff.

1.2-1
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FIGURE 1.2-4. SSFF INTERCONNECT TRAY ASSEMBLY
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1.2.2.2 SSF-to-SSFF Core Rack Interface
The SSFF will interface with SSF services in the standoff through an ISPR passthrough rack

panel in the Core Rack. Figure 1.2-5 shows this Core Rack panel layout. SSFF subsystems
receive the SSF services at the Core Rack, and then those services are routed out to Experiment
Rack-1. All SSF services are provided at the Core Rack except avionics air and fire detection and
suppression, which are provided at each rack location. Subsystem interfaces with SSF are
described below.

1.2.2.2.1 SSF EPS-to-SSEF Core Rack - The SSFF Power Conditioning and Distribution
Subsystem (PCDS) will interface with the SSF EPS by connecting to two 6-kW, 120-Vdc power
buses in the Core Rack.

1.2.2.2.2 SSF DMS-10-SSFF Core Rack - The SSFF DMS will interface with the SSF
DMS by connecting to the MIL-STD-1553 bus or the payload fiber distributed data interface
(FDDI) at the Core Rack panel. The SSFF DMS will also require a high-rate data link (HRDL)
interface at the Core Rack panel to accommodate transfer of high-rate data.

1.2.2.2.3 SSE TCS-to-SSFF Core Rack - The SSFF TCS will interface with the SSF TCS
by connecting to the moderate temperature cooling loop with hoses from a payload rack heat
exchanger behind the Core Rack panel.

1.2.2.2.4 SSF VES-to-SSFF Core Rack - The SSFF Gas Distribution Subsystem (GDS)
will interface with the SSF VES by connecting a vacuum line at the Core Rack panel.

1.2.2.2.5 SSF LNS-to-SSFF Core Rack - The SSFF GDS will interface with the SSF
LNS by connecting a nitrogen line at the Core Rack panel.

1.2.2.3 SSF-to-SSFF Experiment Rack-] Interface

The only services provided directly from SSF to Experiment Rack-1 are avionics air and fire
detection and suppression. The SSF will interface with SSFF Experiment Rack-1 at the furnace
interface panel as shown in Figure 1.2-6. An SSFF-provided hose assembly will connect between
this panel and the standoff interface service connection. All other Experiment Rack-1 services will
be provided by the SSFF Core Rack.

1.2-12
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1.2.2.4 Crew Interface

A keyboard and display interface will be provided for crew interacdon at the Core Rack.
This system will have a standard QWERTY-type keyboard which can accept crew input commands
for operation or configuration of the SSFF subsystems as required. Experiment sample exchanges
will also require crew interface at Furnace Module-1, and opening and closing of manual valves
will require crew interface at both rack locations.

1.2-15
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1.3. POINTING/STABILIZATION AND ALIGNMENT

The Space Station Furnace Facility (SSFF) is required to provide for the alignment of the
axis of selected solidification modules to within 5° of the residual g-vector. An acceleration of
approximately 1.8 by 10-6 g, is required to prevent a 100-pm pa.m'clc from moving 1 diameter in
1000 sec.

The allowable acceleration level requirements are as follows for a 1-cm diameter sample:

1. gs<10x10%g, for 0 < f < 0.020 for periods up to 90 days
2. g<1.0x100gex ( f ) for f 2 0.020 along residual g-vector
0.020 Hz
3. g<1.6x107gox( £ ) for £ 2 0.012 along any axis perpendicular
0.020 Hz to the residual g-vector
where,
g = Acceleration level within the experimental sample fluid (melt, solution, or vapor)
and at the solidification/fluid interface.
go = Acceleration at sea level on Earth. :
g' = Acceleraton level perpendicular to direction of solidification front or desired fluid
motion.
f = Frequency of periodic accelerations in hertz.

Furnace Module-1 requires that there shall be 1-mm maximum lateral displacement between
sample and furnace centerlines at any point along centerlines at any time during processing. This
does not include any contribution from the sample's being not straight or out of round. It does
include heater assembly and translation system contributions.

1.3-1






TBD

320REQQ007

1.4. ORBITAL REQUIREMENTS AND CONSTRAINTS
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1.5. ELECTRICAL REQUIREMENTS

, The Space Station Furnace Facility (SSFF) Power Conditioning and Distribution Subsystem
(PCDS) is composed of the equipment necessary to condition and distribute power provided by the
Space Station Freedom (SSF) Electrical Power System (EPS) to SSFF subsystems. Figure 1.5-1
shows the PCDS block diagram. The SSFF PCDS will interface with the SSF by connecting to
two 6-kW, 120-Vdc power buses. Since 3- and 6-kW SSF payload racks use one bus as a
primary feed and the other as an essental feed, 12-kW racks are required to maintain 1 M€ of
electrical isolation between the two buses at all times (SSF Electric Power Specifications and
Standards, SSP 30482). No true essentials bus exists at this time, only the two main buses. This
means that a 12-kW rack must tie the two buses together whenever backup essentials power will be
required. The two SSFF power buses (Bus A and Bus B) will feed the PCDS via SSF-provided
Remote Power Distribution Assemblies (RPDAs) or through an SSFF-designed assembly (similar
in function).

The bulk of the power to be distributed by the PCDS will be consumed by the Furnace
Module-1 heaters with the remainder serving as housekeeping power to the SSFF subsystems.
The Integrated Configuration-1 (IC1) configuration of the SSFF will require maximum peak power
from the SSF of 4.6 kW. The operational power profile defining the use of the SSF-provided
power by the SSFF during each functional objective (FO) is shown in Figure 1.5-2. The power
profile data given here represent power requirement estimates to Cover any of the the SSFF-
accommodated Furnace Module-1 needs. The power levels defined in Figure 1.5-2 are considered
maximums. Time duration for peak power requirements is 72 h. The average power required is
2.7 kW. The total energy requirement is 3800 kWh.

1.5-1



320REQO0007

L-OVH LNIWIH3dX3 44SS

L-3T1NAON
JOVNHNA

bes
H
2 &
o uw
08
>3
S
wawdinby
- oey
Juawitadxy
44SS
IPA OCL
- uonnquisiq
lamod | . 9deulng
19189 Sadd

) )
INWVIODVIA MDD 11 m_U.«Qw_v_m,_.Z_ SAJd 1671 HAENDI
AIVH FHOOI 44SS m S3AJIAHIS 4SS
juawdinb3 m
. Noey
310D 44SS :
8
& 9PA oﬁ» :
© | = peed M¥-9 | JSH HO
e} -
uonnquisig = OpAOZL Sdi
9109 = NOILV1S
Sa0d 44SS 2 peagmig [ FOVdS
:  opAOZL
9PA ouL z
Bujuonipuod
19MO0d =
saod RE
3| =
OpA elqenep * <|:
Q| =z
o1:
uonnqusig |l :
opA siqenep | Alepuodeg Z
8 OPA 0ZL sSaod :

1.5-2



320REQO007

FO-1 CORE ACTIVATION

=] - - M

m! !

: i

!

’ !

- . 4

n 1

| | ‘

! T 1

4 :

= f') H i

« - ;—J ; -

) i i .

= : { !
S : !

a i | .

! i .

i : :

L i ‘ -

| | f

' E i

i :

ol ’ i f

oSl W e ) |

g.s¢ 3.0

. MET (HRS)

FC-2 DIST. EQP. ACT.

O['_"'—'
]

l

Y R WU SRR ISR N

:
| ]
! |
2 | |
= ! |
5 |
S { |
Q.
- .? |
: ; i
- |
i L i
S| : | |
Q U A 1 {
0.0 3.0

MET (HRS)

FIGURE 1.5-2. POWER PROFILES BY FUNCTIONAL OBJECTIVES (Sheet 1 of 6)

1.5-3



320REQO0007

FC-3 MSE

R S I AR S S —

4.0

(HRS)

MET

FO-4 VENT/PURGE

S 1 1 1 1 o
3.0

O D ) w O 1 1 1 ] 1 o
. . 0.0 o
POWER (KN) ° POWER  (KH) °

3.0

MET (HRS)
1.5-4

FIGURE 1.5-2. POWER PROFILES BY FUNCTIONAL OBJECTIVES (Sheet 2 of 6)



(MY) H3IMOd

(MM) H3MOd

320REQ0007

T T T T T T )
= |
. !

i B
|
i ]
|
l
- ~
|
- .
N
L ‘ _1‘
N
L

|
- | _\

|
o I |
e i 1 ! [ U ) 1 ] | ] 1 L
0.0 18.0

MET (HRS)
F9-6 HgZnTe

T T T T T T T T T T T 1
w |
: |

W

i .

|

|

}

v

i m!

l

L

r0

»

N

I8 | 1

P

o 1 >

o ! i ! ! | ! | ] ! L |

0.0 160.0
MET (HRS)

FIGURE 1.5-2. POWER PROFILES BY FUNCTIONAL OBJECTIVES (Sheet 3 of 6)

1.5-5

-2



(MM) H3MDd

320REQO0007

FO0-6R HgZnle

LI O BRB B B B
w i
Q i
- I
i
i
|
] i
]
j
— -
! i
| !
! !
| i
1 I
' ;
- i =
| :
|
|
i ¥
- -
oo
o ‘
Ol y 1yt by e b by by by g g
0.0 1080.0

MET (HRS)

FO-7 CdTe

I 1 i

0'h

(M) H3MOd

ﬁ
VSRR RSN W W R R DR B

. , 1 1 ! ! 1 1
. 100.0
MET (HRS)

©oc
!
=

FIGURE 1.5-2. POWER PROFILES BY FUNCTIONAL OBJECTIVES (Sheet 4 of 6)

1.5-6



320REQO0007

~0-8 Gafs
:‘n’—r [ ] T T 1 1 T 7 T T 1 T 1 1 T T T 7 I T 71T 7171 T \
°r 7
- =
-
e + -
R
pu o}
I -
z
= L -
I ]
-
*,
< 1 | | S S W S § | 1 ! 1 | ! | ! | i 1 i 1 | i 1 | 1 { | ! J
6.0 3C.0
MET (HRS)
FO-9 SHUTDON/SAMP UNL
S»’* ¥ l
o
- -
]
3 = i
a
z :
ES |
!
I 1
! !
: | ]
1
o |
Q ] | ! J
0.0 3.0

MET (HRS)

FIGURE 1.5-2. POWER PROFILES BY FUNCTIONAL OBJECTIVES (Sheet 5 of 6)

1.5-7



(MM) H3IMOd

320REQO007

FO-10 SSFF SHUTDOWN

¢ L.

T ,

MET (HRS)

©0'0

FIGURE 1.5-2. POWER PROFILES BY FUNCTIONAL OBJECTIVES (Sheet 6 of 6)

1.5-8



320REQ0007

1.6. THERMAL/FLUID REQUIREMENTS

1.6.1 HEAT TRANSFER CHARACTERISTICS
The Space Station Furnace Facility (SSFF) Thermal Control System (TCS) water cooling

loop will collect heat from Furnace Module-1 and the Core Rack electronics. The collected heat
will then be transferred to the Space Station Freedom (SSF) TCS moderate temperature loop via
the Core Rack heat exchanger. Figure 1.6-1 shows the TCS block diagram. On-orbit thermal
requirements of the SSFF are shown in Table 1.6-1.

The SSFE TCS water cooling loop collects heat from the furnace modules and subsystem
electronics. The collected heat is then transferred to the SSF TCS via the Core Rack heat
exchanger. Total maximum heat dissipation of the Integrated Cbnﬁguration-l (IC1) configuration
of SSFF to the SSF TCS is 4518 W.

Avionics air will be required to cool some SSFF subsystem equipment in both racks. Total
maximum heat dissipation to avionics air is 371 W in the Core Rack and 366 W in Experiment
Rack-1.

1.6.2 FLUID/VENT REQUIREMENTS
The Gas Distribution Subsystem (GDS) provides the distribution of SSF- provxded gases and

vacuum to Furnace Module-1. It also provides contamination monitoring of waste gases and
gaseous argon to Furnace Module-1. The GDS block diagram is shown in Figure 1.6-2.

The IC1 configuration of the SSFF GDS will require 10.4 kg of SSF-provided dry nitrogen
at the Core Rack per 90-day mission, supplied at 618 to 756 kPa (90 to 110 psia). This will be
regulated down internally in the core to approximately 137 to 240 kPa (20 to 35 psia) for safe
pressurization of the furnace enclosures. The GDS will also require the SSF-provided vacuum at
the Core Rack, which furnishes the furnace modules access to the 1 x 10-3 torr vacuum line.

Gas and vacuum requirements for the IC1 configuration of SSFF are shown in Table 1.6-2.

1.6-1
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1.7. DATA SYSTEM REQUIREMENTS

This section describes the Space Station Furnace Facility (SSFF) Data Management System
(DMS) and the data system requirements of the SSFF to Space Staton Freedom (SSF). The SSFF
DMS contains the electronics for control and monitoring of subsystems associated with SSFF Core
and Furnace Module-1 operations, including the Thermal Control Subsystem (TCS), the Power
Conditioning and Distribution Subsystem (PCDS), and the Gas Distribution Subsystem (GDS).
In addition to these subsystem tasks, the DMS also monitors and controls the unique functions of
Furnace Module-1 including closed loop control of heater temperatures via thermocouple inputs
(and other sensors), sensing and control of furnace translation (i.e., movement of the relative
sample position to the hot/cold zones), and sensing and control of the Furnace Module-1 actuators
and effectors. The DMS provides a communications media for the facility, stores digitized
experiment data, and provides an interface to the SSF DMS. The SSFF DMS, as shown in
Figure 1.7-1, consists of the Core and distributed components. Subsections 1.7.1 through 1.7.5
and Tables 1.7-1 through 1.7-5 define the DMS interface data and resource requirements of the
SSFF.

1.7.1 SIGNAIL INTERFACE DEFINITION

Table 1.7-1 defines the following data signals and control:
+  Onboard and uplink commands to the SSFF and SSFF Furnace Module-1

+ Routing of SSFF Core housekeeping data
« Routing of Furnace Module-1 housekeeping data
. Routing of Furnace Module-1 science data

1.7.2 SIGNAL INTERFACE DEFINITION EXPANSION
Table 1.7-2 is an expansion of the data from Table 1.7-1.

1.7.3 EVENT/EXCEPTION MONITORING REQUIREMENTS
Onboard event and exception monitoring requirements for SSFF and Furnace Module-1 are
defined in Table 1.7-3.

1.7.4 PAYLOAD QPERATIONS INTEGRATION CENTER DISPLAY REQUIREMENTS
The Payload Operations Integration Center (POIC) controls all payload operations and is
equipped with consoles for data management, operations control, and mission planning. The data

to provide this capability are shown in Table 1.7-4.

1.7.5 POIC LIMIT SENSING/EXCEPTION MONITORING REQUIREMENTS
Limit sensing and exception monitoring is provided to the POIC via downlink and is defined
in Table 1.7-5.

1.7-1



320REQ0007

AVIADVIA NOOTU AOVAAALNI SWA “1-£'1 H4NOLI

1.7-2

| i
i “
| [}
_ ]
| ]
; ]
i ]
_ ]
) ]
! [ ittt H !
P i §1019})3/6108Uag 10 "
Pl Awmov m sau pateajpeq i
! | wajsAsqng !
[}
b uopnaisia A.tv |
| " 1:1:15) [ “
[} { [} !
N | “
P i «— > (n23WO) i
m m ) woyek i hun jouo) pue m
11 [(soi)waeishsqng] JONUO 810D
i |ionuog jeunsayy ‘“' m
“ " ] "
pol i :
. “ z “
. “ o “
bonbon b (saod) [¥—1>t& |
adeuing “ “ wishsqng “ & ageldluy aley g} m . jaued
] Pt uopngasiq pue | | b eleq ybBiH | uosled ,.:_.“u
P Bujuopipuoy | ! ] t eleq 918y -ybiH
b Rmod l"..' 3 !
o | S { (Waw)
i | 4 ' sxajdynweq
(nv3) P : ! g ! nexeidninwy
I "SNIISASANS 80D
Wun Jo1enjoy ! x aAlIQ PieYH m 810D 4SS
aJsuing | 8|qeaoway n P—
| 1
| aduj19)u| ejeq
|t —p wun {
m 19)101u0) |- —=1  panquisig
' 108839014 m Jaqiy
(no4) ' 0109 |
—®T  unpjonuoy ] NV = “
adeuind m “
]
. []
m m (355 10)
T-MIVH INTFWRIEIIXT | WOVHIHOD | NOILVIS 33Vds
| |
] ]



320REQ0007

0 68 LISk €2 T 068 (39S ¥ €21 068 L9G VEZT 1 0 6 8 L 95 VE 210 68L 9 S

8 L 9 S

(O | | (I | | RO R R L I A ¢

[ (I | [ | | 1T 111 IR tzele 1t

R Tt | |1 i | ft b1 omlodzele 1T

(I [ I | (I | I T 1 b 1INl lzete tx

o [ { [ | | it 4 1IN degete BT
| 14Nl 1o Ixlisal ai
{ diolol latalcoisol

12 al-lalnixloloolsol

1L RITIDIFILISIMNIRNG -
|—mmmm e o Jomm o v vivixial-—————- io
V7777771741 777/Q3N as3u/ /111777171117 718 siolaldl ¥iva -¥3sinN

|
]
| 1 lolrizial ol
|
|

vmuHoampmmqmugommpmmqmmaommﬁwmq €
€ rd 1

34ss Ol SIHOLIYA M/S 3 SAWO asslo

¥IVa FONFIOS AOVNE0AlT

yIva FONFIOS FAOVNINAIO0

YIva ONIadanasnoH adssic

1s| I¥l¥a 9NIJIINISNOH ATNAOW FOVNENA L9

4
| oslxl
1 1sl |
I 1sl |
i 1st |
|
ol iat
vl T1l1l
Al viol
gl Nl
ila olal
NIE TR}
1la slol

A

sal
S8l
otl
otl

NOILdIyos3d | -oul
(RAlich!

NOLLINIIAA 3DV AAHLNI TYNOIS 1-L1 3719V

1.7-3



320REQ0007

lztivleeeel
(FARY AR ¥AX A
lzltvloteel
1zlivlegeel
lzltrisocel
FARSANE- T A
tzltvlogcet
IzZlteliseel
lzltvloszel
lzltplsoeel
RARS AN EISA
(FAR AN T A
FARCANA TN
FARS 2R EINA
lzltvlogeel
lzltvleseel
lzltplgseel
Izltvlcseel
IFARS AL-TI |
lzltrisseel
RARS AE:IA XA
lZltblceeeld
lZltvlocee]
IZlitblsecel
lzitvlpeeel
lzlteleeee!l
1Zltvlzeee)
lzlitvlteeel
1Zlte loegee)
FARSZ! |

Il 1 1a
a4l la

I¥l x| -oNlorlal
ILI al arsiodliol|

FA | L9g L S5 € 1 8L S €
L L 99 9 S 6 6 g Ve b b
(I [ [ | I O |
Xt 1114 | 160lezleclezial | (10!
Xt Vi | isolezigolezial | 110l
Xt b1 I leolezictolezldl | 1ol
[ .8 EE I | I toolezlisolezial | Ivol
[ N I I I Isolezicoleztal | |10}
[0 & I I I I | I Ivolezivolezlal + 110l
X1 1 Ixl I teolezicotezlal | 1ol
4 I B § I I 1zolezlzotezigal | It0)
Xt t 1 I 1tolezttolezial | 1ol
IXl- 10 | loolezloolezial | |10
Xt 1xix! I ltolzzloolzzist | 1ol
Xt 1XIxl | I teoltziooltzisl | 1ol
Xt Xt 1 | lcolozioolozisi | |10l
EXE X0 1 I ltoleétlooletisl | 10}
I1Xt 1X1X) ) I teolstloolstist | itol
X1 IXIK] I leoletioolertst | Itol
X4 dxl 1 I 1colatiooloatist | 1ol
Xt Ix) 1 I lLolstlooistist | (1ol
Xt XXl | I leoivtloolvtlst | 1ol
Xl tXIXb | I leoletlooietist | {tol
X! 1x1x1 I leolztloolztisl | 1ol
Xt 1XIXI1 ! lcolsoloolsolsl + {10l
X1 IXIXD | | lcolvoloolvols! | 110l
Xt 4xi1x1 1 | Itoleolooteotsl + 1ol
Xt t v I Istlitolotitotal l9oltol
1. I I I I I léoltiolooltolnl lotltol
Xt 1t I Istioolotioolnl tsoltol
[P S I I I | | l6oloolcoloolntl leoltol
IXt 1 I f9olooltolootnt I90lt0l
10 IR I I I lootoolooloolal | 1tol
[ T A [ Y I T N I I
I 11aratat 1k | S S R I ¥ | B2
et JoioiInl lat 1«1 1 &l tx1 s1 |
1Ll I12I1XIAl IXltiglaMligiamt 111 al
|- 13ial Ll - latal Ml |
IT1~~-130T¥A ¥ival aNd |luvisldl 1971 9]
-~ VIO~ |Xxlolsolosi
1D21NOR | NOILAIYDSag vWiva IZISIRNINHI

snle3s ug 9004 € POW 1Isood J0H|90Tlocz |
ENJ3BIS JJO HOOH 4 POW 1Isoog 1I0HI90t1l6zZ |
§N38e35 UO °DODH ¥ POW 3Isoog oH|l9oTlgzZ |
€015 JJO €024 ¥ POW 1asood I0HI90TlrzZl
ENJeIS UQ €HODY ATA IUsp wanoep|goT(9zz!
EN3®3S JJO €DODY ATA 1usp wnnoepalgoriszei

£N3e3S Z# MOTJd uetood viAIIgoTIvzZ|

snie3g 14 Mord uerood vaAII9oTiezzd
£03815 UQ €D2DOY ATA 3I9T13INO x93eM|gptrlzeei

€N7e35 JJO €204 ATA 3I9TIN0 I93eM|901iT12Z!

obejTop sng utey Juswtxedxld|901)0zZ|
JU81In) sng utey JuswrIadxm|90T(61Z|
uoTiTsog Aiejod WYD burxspuy |901)81Z1
uoTITsOd IeSUTT VOoRUINI|9QT|LTIZ|

¢ ®Inssalg enyosqy vadrlootlotrez|

1 @anssa1g sinfosqy vaIIlgotlsiz!
dwaj yoex], KASI90TIb1Z]

dwsj, w1y Juswubriy arnodury|gorietz|
dws], [T9Ys pug 20H WIII90Tlz1Z!
dwsl TTeYS puz PTOD WAMI90TITTZI
dwsj, exsydsowiy xeddn vadIl90Tlo1Z|
L3tpruny xeddn yadIteoti6oz!

A3TpTWnH xoMOT YAJAII90TI80Z|

dwal jeT3In0 x91eM VIAII90TIL0Z!|
§93NUTKY - ouwyl pesdely s£e20x319011602Z1
£INOH - swyl pesdel3 sse20x1d{901|p0Z!
(®poH) Tequiny etdwes|9gTlcoz!

e3vls walslhs Jool90t1lzoz|

spuodas - ewr] pasdeld e582014{901}102]|
9pTIIBAQ JOIXF 0HON/09|90T|00Z!

¥1Vad ONIJIINISNOH JASSILoTI100]

|
|
l al
NOILAINOSHAQ | |
lo ol oNI
IN DlINT)
|

(8€ J0 1 1994S) NOISNVIXH NOLLINIZAA FDVIYALNI TVNOIS "¢-L'1d14v.L

1.7-4



320REQO007

0 8 S 1 L9sS s £ 1 8L 6 €
8 Lt L L L 999 S 6 G vy b b
| (| (| [ [ I [ T I

FARLIRT 24 R DS D N A | trolszlcoiszial + 110l

ARV 12T P L L 1 19olszlooiszial | Itol

1ziivtescet 1X1 L1 1} | isolszisolszigl | 110l

FARAL XA R S I N | tvolszlvolszlal | 110l

1ziivteeeel X1 1 1 1| i teolszleolszlal | 110l

1zltvloecet 1X1 1 1 ) ! 1zolgzlzolszidal | ltol

tzitpleszel kL1 L | ttolszltoiszial 1 ivol
lzltelzszel 1x1 v 1 b | loolszloolszidal | Itol

fzitplseeel 1Xx1 1 1 1| | tstivzistivzigl 110l

1zitviveced IX1 1 F 1| | tvtlezivuivzial 1 110l

FARV A AR S L | letivzletlivezial 1 l10l

fztivlzeeed Ix1 1§ 1| { lztleztztiezlal | 110l

tziteliecel X1 U 1 1 | tttlvzliivlievzial | 110l

1zitvloege!l 11 1 1 1| | totlvztotlvzlal | 110l

tzitvleseel Vx1 1 1 1| | teolvzisolrvzlal | 110l

jzitelgseel k1 11 1 | 1golrzisolevzla!l | 110l

FART AR 14 N 0. N B I | teolvzicolvzigl | 110l

tziteloseel X1 1 0 1 | l9olveztgolrzlal | |10l

tzitelsseel 1X1 1 1 11 | tsolvzisolvzlal | 110l

tzitwleseel X1 1 L 11 | tvolvzivolvzigal | 110l

1ziteleseel X1 1 IXL | teolrzicoliveial | 1ol

tzitwlzeeel 1x1 | IXD | tzolvzlizoivzial | 1ol

tzltetteeel 1Xx1 | 1Kl | | ttolevzitolpzigal |+ 1tol

tzitvlosee!l X1 1 IXxI 1 | toolvzlootezial + 110l

IFARTALTA1 B P I L I | tetiezistiezial | 1tol

1zitpleeee!l Ikt L1 11 | tetiezivilezial | itol

tzivedeeee!l IxL b B t 1etlezletlezial | it0l

PARCALI AN L N A t 1ztiezlztiezlal | 110l

lzitvlsreet Ixt Vv 1 { 1ttlezittiezlal | 110l

ARSI T4 N P I I A ! lotleziotiezlatl | 110l

1at al P11 lataiznd X1 R L I D B I A

Il 1l ta 121 lololINt tal v o#1 ) o#l Ixt st

lgl al 1a 111 1oIxXIAl Ixtialamizglianl 11t al |

i¥l %) -onlortal |-talal 1Ly -=—- - 13tal mt |
tLl 3t arsiogiol  1Ti---130TYA vival ana |zavisldl 19/1°9l
| ———— 1 IIoadl—————— - - Ix1olsolosl

\//777777727777/1 121RORI NOIJ3I¥Osdd Y1Iv¥d IL1S IRNINRT

1a) | enqeag uadp eaTep 3usp wnnoeal9011092|
1al | snaeas pesold @ATPA IURA wnnoeA 90116621
1al | snieas uo g00¥ 1 §€914 SAY vadilsotisszl
1gl |snaeas 330 €9O0¥ 1 §591d SHVY yadgrisotlese!
1g! | snaeas up €20d T 58014 SHY y3adaileotlaesel
1al |snaeas 33O €O0¥ T £691d SHY vadaileotilsszli
1al | snaeag uQ €204 POH pursIng yooW|90t1l¥sel
10l lsnaeas 330 €00d PoR bureind yoenlgotlesel|
1al | snaeas uo g20¥ STWPOH PIeny joHl901l2s2!
1al |snaeas 33jo €00 °INPOW pIenH 20Hl901 1152
1al 13eas vo €00d € POW WTIg UTEH aoHl|gotlosz!
1d] le3as FJ0 €204 €@ POW WIId UTEH JoHl90tTl602 !
1al {snaeas uQ €004 POW Pod UTEH proolgotlisvel
1al | 23eas 330 900¥ POW P2 VTEH prooleotiLerzZl
1gl | 23eas up g00d IOIOW Uuod zetatedlootiove!
1al 13eas 33O €DOOH IO0IOW UuUeD zetatodlootisez!
1al | enaeas uo @009 A3TTraIn sddlgotivee|
1al | snaeag 330 @004 K3rrran sodlgotlevel
10} | snieas uo €204 °ATEA TITd uobiylootizyel
1al jsnaeas 3Jo €204 eATEA 114 uvobayl9oTlTHZ!
1al | snjeas gz MoT3IATY sodlgsotlovel
ial snjeas 1 MoT3ITVY 804190TI6EZ
1al | snaeas 1 MOTJITY SOs|90TIBEZ|
1al | sniels 1 MOTIATY sadlgotlLezl
1al |snaeas uo GO0Y¥ SATRA 1I8TUL ze3emMloori9ezl
1al | 3eas 330 €304 ®ATRA 3I9TUI xe3eMmlootlcez !
1g! | 23e3as uo €004 ¥V POR wiid utenaoHl9otiveT|
1al 13eas 330 9004 ¥ POR wtid uytenaoHlgotTl€ee!
1al | 2eas uo €004 POR WTId UTER a1ooleotizez|
1al (3eas 330 €O0¥ POW WTIg UTER a1ooleotitez!
(Y] | | |
111 [ |
alnl [N 4 |
5) | NO11daI¥0Sad 1+ ¥l |
vial 1o ol“ONI
siKl IN OlLR3]
niol | | |

(8€ 30 T 199yS) NOISNVAXH NOILLINIJHA FOVAYALNI TYNDIS "T-L'1 A18V.L

1.7-5



320REQO007

0 8 ¢ 1 L 9GS L S € 1 8L S 06 L9 €

8 L L L L 999 S 6 5 g (2 2 v € 00 0

| [ | [ [ I [ [ |
tZltvlezeel IX1 L | | | | 1solczisolezidal | (1ol 14l | pajoea3ay uswubriy ernoduryi9oTio62Z
lzitelisezee! 1t | 1 || I lvolczlvolezlal | 110l 14l | pe3loexday 30N FuawubTIY eTnoduwy|90T1|66Z |
lzitvlezee!l 1x1 ) IX) ) I leolezieoleelal | Itol 1al | popaaoxy TAI] ewslixy uing|9oT1igsZ)
lzltvlaozvel 1x0 1 11Xl | } tzolcelzolezial | 110l 10l | pepeeoxy 3oN TAIl ewsllxg uing|901 L8zl
tzltplseeel X1 1 1 1 | I ltolezirolezigl | Itol 14) | BWOH uUoTIITEO04q ®dRUINi (901982
lzlitplezeel Xt 1 1 | | I toolceziootezigat | 1tol 1al | SWOH 20N uoTITsOg eveurnd|9otrlsszi
lzltvlezeel 11 4 1 1 I 1stlozistlgzldal | {10l 1al |sn3ieas uo godd xaw uovaeyx prdeyisorivezl
tzitplzzeel X1 1) 1 | I lvvlozivtiozlal | 110l 14l | 3®3s 330 €004 IIW uoTae[X prded|9oTieszl|
lzlteirzee!l 1x4 1 1 11 I lexlgzietigzigl | 1ol 14l | 3S uo €004 Y23InT) uoraerx prded|9o1izezl
lzltvlozeed HX1 1 1 | I dztlezizrlezial | 1tof 14l i13s 330 €204 yoan(d uoraerX prdedl9orlraz!
lztrvletvel IX1 | | | | I lttioztttiszigl { 110l 1dl | I°AS UQ gO0d ®AaTIQ X030 deag|ootriosz)
tzitvlsteel X0 1 1 ) | I totlezlotlgzidl | 110l 1Ial | 3°3s 330 €00" eAaTid 1o3l0K d215|90T16LZ |
lzitelereel 0X1 ) 1} I 1sol9zleolozlal | 1tol 1al Isn3jeas uo good Yya2aInTd 1030l deasleorleLz|
lzltelotvel (X1 1 1 | ) I lsolszlsolozial | 110] 14l | 3e3Is FJ0 €ODY YOINTD I030K da1S{90TILLZ]
lzitelstvel 0XE 1 1) I ltolszicolezlal | ttol 14l | sn3e3ls uQ d@ddY X0I0H gH ®x0D(90T1l9rzZ|
lzlitvletee! IXF 1 |} | tsolszisolszlal | I10l 1a) | £N1e3S JIO €ODY ICIOW QH ©Io3|901lsLZ)
lziteleteel IX1 1 1 | I lsolszlsolozial 1 1ol 14l | papualixg umoq pPIoH ©10D|90TlvLe!
lzttvtlzreel 1X1 1 ) )} I Ivolozlbolozial | 10l 14l | pP8puaixg JON umoq PIOH ©10D|90Tl€LZ|
lzltetrteel 1x10 0 1} | I leotozleolozial | |10t 10l | p230e118y umoq PTOH ©x0l|90tlZLZ|
lziteloteed IX1 1 | 1 1 I ltzolgzlzolozlal | ltol 1al | p8j3oe138y ION umoQ pIOH ®10dl90TiTLZ]
lzltvleovel 1X1 | | | I ttol9zltolgzial | Y10l IQl | snieas uo gadd exexg ejes TTedl90T10Lz|
tzltelsoret 1X1 1 111 | looigzloolgzidal | 110l 1Ial | snaeas 3jo @d0d ®yvig o3es TTed|90Tl69z|
tzlivteovel 01Xt | X1 I Istlszistiszidal | 110l 10l | snieas ssedig eayep 387Ul I03eM|90T(89Z|
lzltteloovel IXL | x| | I lettszivtiszial | 110l 10l | snawls TewIoN eATewA 3I0Tul I83eM|90T|L9Z|
lzltvisovel VX1 1 Xl | I letlszlexiszlal | 110l 10l | 23e3s ssedAg earep 3@TIng I193eM|907/99Z|
lzitvlivovel 1X1 | 1X] | I letiszlzriszial 1 110l Ial | 3e3s TewIoN ealep 3I8TINQ X03eM[90T(S9Z|
lzltvlsszel 1x1 11 ) I Ittiszitriszial | 110l 14l | 3®3as uo €204 ¥ POH Pey UTeH 3I0HI9O0TIFZI
lzlteivszed Xt 11 1) | lotisziotiszigl | 1101 Idl §39as 33O €004 ¥V POH PPH UT®W 3I0H|90TIE9Z|
lzltvieovetl tXF 1 1 )} 1 160lszleolszial | 1ol 14l | snjeas uadp eaTeA TTTJd uobaylegrlzezl
lztivizovel (X1 1 L} | t Isolszleolszial | 110l 1al | sn3je3ls pesold ATeA TTTd uobiy 9011192
lal ai 1 1alalnl [k 1 R N AR N N o | I i | |
Il 11 g el loioiIni tar 1 #1 | #) Ixi st | i1l [ |
lgal 4l la 13l 121XIA) IXliglamliglam) 11t al | 3lnl I ul |
Ivl x1 -oNloxtal |-i3ial L) ----- l-—--= latar mt 1 9l | NOILAIYDSHA - al {
ILl 3l a1siodlol  |11l---13nTva vIval ON3 tidvislal 19/1°91 vlal lo nt-oNl
R ittt LR I 1Y@~ e Ixlolsolosl SIHI IN OIINAI
0/7777/7777777/771  YD1NOKI NOILdI¥Ds$3A Vivd ILISIANINRI  n1D) | | |

(8¢ 30 € 1934S) NOISNVJXH NOLLINIJAA IDVAYALNI TYNDIS ‘¢-L'1 19V.L

1.7-6



320REQO0007

0 8 S 1 L9S Lt s € 1 8L S E 06 L9 €

8 L L Lt 999 S 6 6§ 20 2 2 v € 00 O

| [ [ I I I I [ I I 1| [ |
lzitvlssrel kD LXE | | leolezlicoleztal + 110l 1al | snjeas ug Aeyey sng waisks|gotlozel
tziteleseel  1Xb 1 IXL | 1zolezlzotezigl | 1ol 10l | snjeas 330 Aeresd sng woaishs|9otl6te |
lziivleswel VXL Lt 10 | ltolezitoleztal | Itol 10l | purssadoxg eynoduy|9otigle |
lzitvleseel X1 L1 1] | loolszlooleczlat | ttol 1al | butsseooxg joN eTnoduryigoilitel
tztebiseet IxL V1 b | istlszlstiszial | 1tol 1al t snaeas MD bop Butxepul WAS|9otli9tEld
tzitvloseel IXV 1 1L 1| I Ietigzleriezial +  ttvol 1dl | sniels MO bop Burxepul WIsI9OTISIE
lzitetebwel 1X1 1 1 1 | Ietlezletlszial | 1tol 1al | €naeas uo €204 100K X=2pul RIS|90TivIE]
(A RS 2K: 17278 N D NN I I A | lztlszlzilezigl | {10l 1al | sn3jeas 33O 9OOW I03I0W Xepul WIS|9otleiel
lziivteszel X1 L 1 1| | tttlszlttiszidal | 110l 1al | 3e3s uo €204 9 POH pad UTEH JoHlgot1lZTE
tzltvlgszet Ixl Vb 1| t lotlgzliotlgzldl t 110l 1al l|3eas 33O €204 € POH Payd UTER aoHligotitie!
tziretewes!l IX0 L 01| | leolgzleoiszlal | 110l 140l | wry IybTy 13X NIL Tesnoaedigotriorel
tzitelowwel AXI 1V 1) i Isolszigolgzlal | (1ol IGI | 3ON-wTT IUbTY X3Ix3 NI [esnoxed|901l60¢€ !
lzttvlsevel Kx§ 1L 1 1 I ltolgzleotezlal 1 ltol 10l | aTwyT 3je1 13IXF X1L Tesnored|9o1!8o¢ |
lziivleweel AXI b 1 1 | | toolgzioolszidal + 110l 14l | 3ION-WTT 23T IIXF HIL 1esnoxed|9otlLoc]
tetivlevvel X 1 1 1| | Isolazlsolszial | ttol 1al | pemols wep burxepur|9gtrlgotl|
(RARCAKAZZ% N P8 R N | tvolezivolszial V 110l 10l | pemoas 1JoN wed Burxepurlgorisoc!
FARCAR 4224 N D€ R T A | leotszleotszlat 1 (1ol 1al | aTwyy den 314 xeoedg tesnoxed |90t lvoc |
lzlitvloveel AXI 0 b 1 | tzolszlzolszlal t 1to! 10l § 3oN-wry deg 37g aeoeds 1esnoxed 90T i€0c)
tzhivleszel Ixb 1V 1| | ltolszltolszlal | ftol 14l | £n3e3s ug €00 POH paen prod|goilzoel
lziivioszel 1ALV F VA | toolgzloolezidal | 110l 1al | sn3elas 3jo €O0Y POH prend prooteotttocel
tzltvleevel IX1 1 1 1 | | Istlezisticzigl | 1tol 1@l i3e3s uo €004 XIW 314 3ds eynoduy|gotlooc!
tziivigerel X0V b} | Ietleztettezlal + 110l 1al | as 330 €204 13K 3Td 3ds eynoduwy|90vle6Z|
tziivicewel X0 1 L 1} I texieelettiezigl 1 1tob 1al | e1noeg 31oddng etnodwy|90Tl862]
tztivioerel 1X0 0 0 VI t lztlezizeiezigl | 1ol 1al | exnoeg 10N 3Ixoddng eynoduryi9eotiL6Z|
tzitelseved XV 1 1 1 | I Ittiezlttiezial 1 1tol 1af | peajoeriey 3xoddns eynodwy|9oT|962Z|
RARCAEZA 7N D O T | | tottczlotlezlal 1 ltol 1ai | peioexiey 20N 3xoddng etnodury|9011662]
1zitvieere! IX1 1 1 || | Isolczisolezial | 1tol 1al | 3e3s uo €008 XIW ubTTY ernoduyigotlivez|
lzitwwlzeve!l EX1 0 V4 ! 1golczlgolczlgl | 1tol 1al | 3e3as 330 €004 IIW vwbYTY eynodwylgoiieez|
RARTZE 1 258 NN V.S N I | leolezteolezial + 1tob 1atb | pepuaixg JuewubyTy ernoduyigotlizec!
lzlitvlogwel IX1 1 1 1 ) 1 Ioolczigsolzzlal | 110l 1dl | pepu23xd 0N Iuswubyly eTnodury{901i162|
lal al P lartalxl gl 1 bt al ozt Il | | |
11l 1l 12 121 tolotNl 1al L ¥l L gl IxXt sl 11l [
lal al g 11t 121xlal ixliglamlzglamt 111 al | 3inl [ {
Ivl xt -onloxlal |-idaldl 1Ly -—— |————~ latal ml 1 9l | NOILdI¥ds3a I+ gl |
111 31 aIsiouinl  I11--—-130T¢A vival ana tzuvastal 19/1°9l vial o ol ON|
| - [ R o X 1 R Ixlolsotosl slIKl IN D1INd)

|

V/77/77777777/7)  1DINORI NOILAIY¥DSAQ Y1IvVa ILISIRNINKE  0iDl

(8€ JO ¥ 193YS) NOISNVJXH NOILLINISAA FOVAALLNI TYNDIS "¢-L'T 314V.L

.

1.7-7



320REQO007

0 8 S z 1 L 9s L 6§ € 1 8L § € 06 ] L9 €

8 L L L L 999 S 6 6 g Py vV v € 00 o0

| (I 11 It [ N (I I | [ |1 I
KARL A [ Pt 1 o teol (I sniels M0D ‘bor burxepul WIASI0G8 18201
1zite! I T TR I I (N R T N N B I B ] b pepuaixy usmubyiy ernoduyiocglczol
FAREA| Iy [ T N I R A A ¥ {11 | | pepuaixi joN juswubriy ernodwyiosgigzol
FARS A [ I T I | TR S O IR O O N 4] T peioellay Juswubr{y enoduy|ogaiczol
FARTA | T O T I I I B ek {o) | | p@ioexisy 3oN ueuubyiy eTnodwy|osglpzol
lzltel [ I | | [ T T N N N B I B {0] | || paioeiiay 31roddng eynoduvioseiczol
lzlitel [ T O [ I S I N A 1] [ paioexlay 3oN 11oddng eynoduntjpse . 220!
FAREA S U I I I | [ R R I R I I I K 10] | | | snjeag pesold @aTea T1Td vobIv(0Ss1120|
1zliel [ T I A [ T T I R O N N A (I snjels uedp eatep [11d uobaviocgiozol
(FARLA [ T I O A | 't v 1 11 lzol | | snjelg paso(d eayep uap wnnoeA|0s8i610|
lzltyl [ I T I O | b teol (I snjels uadg eafep usp wnooea|ossigiol
1zl (I [ T I R R I I ¥4+ | | snjels esedAg eaTep 3eTul ze3eM|0s8iLio0l]
lzitel O [ R (R T R O I KA | | sniye3ls {ewioN eafeA 3ISTUl I183eM|0GBi910|
1zhtvl I I A I [ TR Y R N e k4 0] | | 2eas ssedAg satep 19TIn0 I93eM|0581610)
RARLA] | T I I I e nzol | | 12eas TewIoN eATRA 32TIN0 X0aeM| 0S8 |¥ 10|
1zitel | T A I A I N I I N R O R R A1 (| papua3ixyg umoq pToH exoplocel€t10!
lzitpl | T I [ T I N R I A e b4} [ pepuaixd 310N umod PTOH ©10D)0681ZT101
FARS 2 | T T T O I R S R I R N k{1 ) [ pejorilay umoq PIOH ©10D|0s8i1t0]|
FARS 2 [ T R T I I Iy v 1 111 lzol [ peloexlay JoN umod pToH exod|osaliolol
1zliel A I N I I A | [ T T R R I e k4] (] pepeeoxd [AI] ewexlixd uind|0s8i6001
(FARE A | IR A T I O I | tlrr 1 lzol | | pepesoxy JoN ATl ewellxd uind|0s8iB00|
1zitwl [ A [ Y R N N A A k1] 1 ewoH uoT3lTEeOd eoeuxnd|oGelLool
fzltvt [ T R T T | I Y I I A r 0] [ ewoly 230N uUoFaITsog edeuxnig|ose 900
1zitpl | T O T I I | ry ot lezol 1| a1 uvorsstRlosaisool
lzitpl [ I P b tezot [ (epon) Fequny erdwes|0s8iv¥00|
FARLA [ I I | [ I 1] [ a1 vasuwrredxy qeieowds|ossico0!
FARS A (R T TR T T I [ Y N T I I O A KA1 [ (a1ds) 3unop ewexi|osglzool
FARCA | T O T I I N I I T N A A N E 4] [ ) oufkslosglto0l
fzlteltozel ix1 1 1 1 | | Isolezlsolezial | |10} 14l I|3e3s upo €004 axq bBuysing z0T3Tedl9otrlzZEl
lzitploszel Ix1 Vv 1 | | | Ivolezlvoiszlal | 110l 14l | 3s 330 €ODY A1Q bureyng zer1ayed|9otTiveel
1al al o ralalx tar b0 a1 (B ] | |
i1l 1! I3 1el toloIni tal 1 #t | #1 IxI sl t1l o !
gl 4l la 1t 1oixial Ixiiglamizglam!l L1l al | dinl ' | ul |
I¥l x| -oNloItal [|-13l1al tLl----- R tatat mt 1 91 ) NOIXLATHOS3A t- ul |
1Ll 3l arsiodiol  (7T1---130T¥A vival aNd tiavisidl 197191 vial lo ol "ont
e | Ivioadl - - IXlolsolosl slIHI IN DIINTI

_\\\\\\\\\\\\\\_ 121 NOR NOILAIHDS3A VY1vd ILISiWNINRT  nlDl | | |

(8€ 3O S 199YS) NOISNVIXHd NOLLINIAAd HOVAYALNI TYNODIS Z-L'1 314VL

1.7-8



320REQQ007

o 8 S z 1 L 9sS Lt s € 1 8L 6§ € 06 L9 €

8 L L L L 9 99 S 6§ 6 6 vy v v b€ 00 O

| I 11 (I [ T [ I I [ 1) |
1zitel [ O N I B I | TR TR A EE N B B R A |1 snjeqs g exnyied 9 oynodwyioss|ssol
FARCA| [ T R T O (T TR A TR N I I B ¥ {1 (B snjejg 1 einjted 1 ebprIiaredlosslLsol
FARCA [N T T I I T T N TR R I N B &£ (| snqe1s ¢ eintred 1 ebpraaxredloss|9sol
(FAR4 2 (I T T N T (N R NN S N N B I A1 |1 snaeas 1 @anyred g obprxaredloselssol
lztivl [N T T S O T T Y T N N B I A1 (I snjels 7 eanyred Z ebprraxediossivsol
FAREA| [ I T I FrooF b 1t zol [ snjeas 1 MoT3ITY soslosslesol
(EARS A | T T T T T T T N N (N I I ¥4 o] [ sniels 14 MoTd auerood vadIlosselzsol
FARS A N T T N I T T T R O T O B KA1 b jeag ug good exedslogsiisol
FARLA| [ T I T I (T TR T R N N I A A o] | [ aeas 330 €004 exeds|osslosol
FARE A N O TR I A B tr o 0 teod |} | snieas up gO0Y ¢ §691d SOV vagriosslerol
FARSA] { N O TR N N tr o FF e leol | Isnaeas 330 €00Y ¢ ssexd sav vadrlosslisvol
FARL A N S IR T I Pt lzol 1 snjewag [ MOTIITY sodloselLvol
FAR A S T T I A T T TR T N I N B ¥ A1) (I snjels | MoTFITY saalossliovol
FARSA| (R T TR B T I (1 R N I T I I A A ] [ snjeas 1 eanyrey [ ernoduy|osgliskol
tzlivl [ N T B T 1 R N IR N N N S ¥ A o] | [ snie3s gz eanyyed 1 eynodurg|oselvrol
FARS A T T R I I [ T T TR N T Y A 411 I snjeag [ exntyied z eynoduyiossicvol
(FARA 2] [ N I I I T TR T T N I O B ¥ A4] P snjeag 7 exnyrel z ernodury|0se|Zvol
(FAR A [ T T I A 10 R Y TR T T Y I A1 (I snaeag. 1 exntted ¢ eynoduyiosgltTvol
1zltel (N T N N T I Pt tzol 1t snjeag g eanited ¢ eynoduyiosslorol
FARLA| (N T R N A T T T TR R I I R K { o] (| snajeag [ eaniyed p ernoduy|0s8l6€0|]
tztivi (N S TR O B I | (1 TR R T N T I I kA ] | [ snje3s z exnyted p eynoduy|ose|8€0l]
(KARL A [N [ T I O A | T R TR (R R I I B K 4] [ pepusixg 10100uUuo) 1973104{0681L€0]|
lzltvl N T T T I 1 Y T N I I I B K40 | | pepue3xg 3oN Toloeuuo) 1e13Tedlosslocol
1zl1vl R T T T B I | tror et lzol (I peijoerley x0308UUO) Ie13Ted|oss8lseol
(kAR 2| N T O O T I Pt 1 1t 1 1t o leol | | peioerasy 10N I10309uuo) 1etaTedloseiveol
1z11el O T R A P b 1 teol 1| pemolg wey Burxepuy|0se|€€0]|
FARS A R T T N I I [ T TR T TR I B B ¥4 0] 1| pemoas 30N we) burxepuriogslzeol
(FARE ] [ T N N O I | 1 Y N R R I R A K {7 [ putesesoxg etnoduyiosel el
(FARLA! R T R O T I [ I TR T R T N B KA1 [ butsseooxg IoN efnoduy|oselo€ol|
tzitvl (N N NN O O I 1 T N I O N N N KA o] [ sn3eas MD bop Burxepur HaASI06816201
13l al P latalsd (- I TR T T T N« R A I 11 | |

1Tl 11 g el lotoiInl tat | et 1 #t ixt st o1 1T} |

lal al la 111 12¥xXIAl Ixtlalamizalam! 110 at | Finl . 1wl |
{vl x| -onjorial {-tdlal 1Ll----- | ————- latal mli t ol | NOIL4I¥uds3a bl |
{11! 3} aisiodinol  ITl---1anIva vival aNd |igvis|al ILYAR I K} lo ol ~oNl
| 1 IIDad]l - ———————— ixlolsolosl sIHl IN OlINd]

V77777/777277777) 1OINORI NOILAI¥0S3ad VIvd ILISIRNINRI  01D] | |

(8€ 30 9 1994S) NOISNVJXH NOLLINIJAd dDVAYALNI TYNDIS T-L'1 H14V.L

1.7-9



320REQO007

IS JIO €004 I

sn3e3s UuQ €0OH €
€n3jeag 33jo 4004 €

£n3w3s j3o 8004 ¥
snje3s vo €004
snjels Fjo €o0d

ubtTy ernodury 05818801

1e3s U0 @209 IIW ITd 3ds eynoduwy|ocelLeo]
IS 330 €22¥ I3IW 3ITd 3ds eynodwy|osgiegol
3w desg’31d 19oeds Tesnoxel|0s8is8ol
JoN-wTT deg 31g Ieoedg Tesnoxen|oselvso|
ITWE 3797 Xaxd 1L Tesnoxed|osgieso!
JON-WYT 3IFe] 13IxT YIL Tesnoxed|osglzsol
e1moag 3r1oddng ernoduy|psg 180

exnoas 10N 1xoddng eynodury|pgglosol

wiT 3ybTd 13IxF 1L Tesnoxed|0s816L0!
JON-wTT Iybry I13x3F Y1l tesnoxed|osglsLol
3e3§ UQ €004 ¥V POW wrad utenloH|osslLLol
3e3s JJ0 €008 ¥ POHW wiig uvTeqaoH|loselsLlol
393§ UO €204 POW WTIg uteW prodfoselsiolf
2°31s JJO €004 POW wWyId Utel prodlossiviol

pol Isoodg 30HlosslELO|
POW 1sood 3oHlos8lzZLO|

sn3els uo €OOY ¥V POW 3Isood 20H|0S8ITLO!

POH 3sood 3oHlos8l10L01
X030K QH ©30D0|05816901|
J030H aH exod|oGsis9o!

snaels up €ODY Y00 Xepul WIASI0681L901
£n3v3S JJO €004 I030H Xepul WIAS|0581990|
' EN3e3S UO HOOd ATA juep wnnoeal0ose 5901
sN3¥AS JJO OO ATA uep unnowep|0sslv90|
En3els UO 8OOH ATA 3I9TINn0 1971eMi0G8i€90]
8N3e3S FJO 600U ATA 1e13InD x83eM|0G681290|
snaeas 1 eanyyeld ¢ ernoduy|osg| 190!
snjeas Z einyyel ¢ eynodwy|osal09o!
snjels [ eanyrel 9 eynodwy|os8l650 |

0 8 S 1 L 9§ L S £ 1 8L S €
8 L L L L 999 S 6 6 ¢ 12 2
| [ [ [ | [ N I I |
1zitel [ T [ T Y I R Y I A K41
1zliel (Y O O A [ Y R R I K A¢]
(FARL A (S T I S I AN | [ T Y R I O e K Ao )
(FARL A e r i rer ot ol
lztiel | O I I I I N T T R N T I N K41
FARSA| | I O AN T I I | [ I I R A A R4
lzltel [ I A L0 el 1ol
FAREA O [ I N R R I kAo Y
lzitwl [ T I R AN | Pt lezot
KARSA| [ T O B I A | I I R D e iAo R
(FARSA [ T [ Y T R N B I R ¥ 401
FARS A [ T Lo L teol
(FAREA | I I I A [ I I R R I A K 40)
(RAREA [ I I Lt 1 1 1+ t 11 ieol
(FARL A [ O IS R I I [ T I R R I I K {01
tzlivl R T I tt ot lzol
FARLA| I T I R I BN | | R T R I T I N K411
(FAREA | AN T R I N I | [ T I S I B A N Ko ]
(FARSA | I O N T B I [ I I R R O I B k401
lziel T 00 e L0 0t teol
FARLA (A O I [ I I R R I e K401
FARL A | T T S I I | [ T T D D I I e K01
FARL 2| | U I I (N T Y T R I T I K1)
1zitel [ T T I I A | [ R A D D I I e b Ao]
(FARSA RN T R I I I [ N I I e ¥ 4]
1zZitel [N T O I N | [ T I R e K A0)
tzltet [ T I I P 00 1y teol
lzitel N I D I I [ Y T TR N T I R & 4]
(FARLE R O I N A A | [ R Y T R I I S K1Y
(FARS A (A T R T | I T (N T R A I N K41
131 al I bt latalsl [ 1 Y TR T N I K¢ J N B |
i1l 1) 13 el 1oIDIN! tal 1 #1 | & Ixi sl
lal 4l la 1x1  I2Ix1aAl Ix11glagmizalaml 111 al |
I¥l x| onlorlal |{-tl3lal PAEEEEES | ———== 1arat mi |
Ll 3l arsiodiol  I1l---13nTva wivdl and liyvisial 19719l
R N B o3 b R et R Ixlolsolosl

I1D1NOH | NOILATHYOSAd YIVa ILISIRNINRI

| NOILJAIYOSAQ

© ol |
10 ol “oNlI
IN DlINT]
| | |

(8€ JO £ 193YS) NOISNVJXH NOLLINIAHA FOVHALLNI TVNDIS "¢-L'1 914V

1.7-10



320REQO0Q7

0 8 G z 1 L96S L S € 1 8L S € 06 L9 £

8 Lt t* L L 9 9 9 S § 6 ¢ 2 2N A (2R 00 ©

| [ P (I [ R I [ T b (I |
FARCA| AN O IR N B B R T T SR T I I R KA 1] | | 3e3as 330 €0OY 13w votaeix prdedlossisgttll
FARS A [ T O O I A [ T T IR R A A N AR | 1 2s uo €204 u2Inyd uorlerx prdeylosslLtll
FARLA| [ T I I ry 1 1t izol | 135 330 900" uyo1inyd uvorierx prdeyiosel9ttl
FARTA N L Y O I I [ R R N R N AN B KA} ! Isn3eas ug €@IDY yoaInTD 1030 deas|osslsitl|
[FARSA| [ I IR T R N TR R S R I I A kA1 | | aeas 330 €00¥ Yo3InTD I030K daasloselv it
FARSA| I A I 7 T I I S N R N KA o] { | 3eas up €00 10310K uuo) IeTaradlosslett!
lziiel R AR T R I P01t 1 lzol | 13e3s 330 €004 X010W uuo) 18v3tadlosstzitl
AR A [ I [ R O T R I I I kAo { | snjeas up €008 1 €613 s@V¥ vAJIoselITTLl
FARA [ T S I [ N N N N N O I A1 | {snieas 330 €ODH 1 ssexd sdv vadrlosslottl
1zitwd | T IR O T I Py 1t e lzot (| 3e3s uQ gO0d 9Atig Io3loW deas|oseleot!
tzltwe! . L 0 L1 tr 1t vl lzol | | aeas 330 €004 eATig I030W deislos3leor!
EARS 2 [ O S O N I | 1 TR Y R N N N S A1 1 snaels up €508 A3TTTan sodioseliotl
FARL A [ T I T I I (N R R SR N N IS N A ¢} [ snieas 330 €OO0d Karrran sodlossigotl
tzltel R T N O I I 1 TR TR N H N B B KA ] [ snaels [ einyrel £ ebprraxedioselsotl
FARSA (N T TR T B I | (N T TR N T S Y I ¥4 ] (| snjeas z exafred £ ebprxaxen|ossivoll
FARS A [ T R I Pt e lzol i sn3eag [ exnyre3 ¢ ebprraxenjoseleoT!
1ztivl [ O A I Ty 10 1 oteol (I snaeas g eintred ¢ ebpraaxenlossizot
FAREA| { I O A O I N | trr e lzol [ snje3s [ exnyred G ebpraaxeniossltoti
FARL A [ T R A A 1 T A N E N O I KA1 [ snaeas z exnyred ¢ ebpriixed|oseloot!
FARS A | T I O N I tr ot el tzol (I snjels | exnyrel 9 ebpriazeslosele60]|
kARL A [ T TR O B tY 1y e lzod 1 snaeas g eanirej 9 ebpriaxed|osels60]
FARCA] [ T N N I AN Fy o v teol [ snjels g MOTJIXTVY §0dlossicLeol
FARCA [ T I I Py 1 Y lzol 1| sniels 4 Mold uverood vddilosslosol
FAREA [ T TR A I A (N R T AR Y T Y B FA¢] (] snjeas up Aerey sng welsehs|0s8lG60|
EARSA| (R T AR T O I tror 1 r 1 lzol [ snaeas 3jo Keyey sng weishsioesiveo!
tzitel [ I I I I [ T N TS N A I N k401 { | enjeas up €004 eafvA 1174 uobavlosele6ol!
kAR A| [ (N TR T IR T I Y I ¥ £ 1] | {sn3eas 330 €OO¥ ©ATPA T11d uobay|ossizeol
tzitel N T R T I I N T TR AR H I I N {11 | lsn3jeas uo €I0W eAaTeA 3IB9TUl 123eMi0s8 160
FARCA [ I O A 1 TR R N O N B IR KA1 f | aeas 30 €0Dd eAT¥A 3eTul 191eM|05810601
lzitel (R T T T I A T b v teol | | 2e3s up €204 313X ubrry eynodwy|ossi6egol
1al al P tatalyl (1 1 T T T S N ¥¢ § R B Inl | | |
11Tt 1i Ig 12! 1ol1DIN] tal ol L #yaxt st 11l [

lgl al la tLl  19ixial Ix1zglamlzalaml 1! al § 3ol I dl |
i¥l x! -onlortal {-ialal 1Ll --—- J-me 1alal mt 9ol | NOILAIN™OS3aa - ¥l !
(L) Al aisiovdinl  1Il---1307¥A vival and fravisial 19/71°91 vlal 1o ol-oNl
|- [ R Ko c b I Ixlolsolos! sinl IN D1INT]
V/777177777777/) 121NOR| NOILAI¥DSAd YING ILISIKRINKI  0lD] [

(8¢ Jo 8 193YS) NOISNVJXH NOLLINIJHA HOVIYALNI TYNOIS T-L'1 H14VL

1.7-11



320REQO007

¢ erdweg pessed01d|oselerTl
v# ofdwes posseaooxdioseliLvil
t¢ oTdwes pessad0agd|0s8 vl
Z# eydweg pesseco1dlocelsr1!
14 otdwes pasead013|0s8 b1
9§ sse001d 03 eydwe|ocgsierT)
6§ sseooxg o) eydwes|osglizyl!
v# ssedo1g o3l ejdweg|osglIvT|
€4 sced013 o3 erdwes|osglovTl|
ss8001q 03 eTdwes|ocgl6ctl
14 ssedo1g o3 erdweg|ogcalsel|

qels uQ €004 AIQ buysTng xev3ared|ossliLeT!|
1S 330 €009 axg bBuyeTng ze73Tedl0osel9cTl
2°3$ U0 g00d d POW Ped UTeH I0H|068-4GET!
2R3IS JJO €004 9 POH PaY UTeW 0H|0GBIVET!
£N3els UQ 9004 POW prens prod|os8icel!
snjels 3JJO 9004 POH pIend prod|osgizeT|
3e315 UQ GO0 ¥ POW Pod UTeW A0HI0GBITETI
1323s 330 €004 ¥ POH pod uTeq 30H{0S8I0€ET|
| snae3s uo €00 PoW bursind yoew|oselezTl
|snae3s JJo €004 POoH bursing yoeW |08 1821
| snaels up gOOU OTNPoW paeny 0HI0s8 Lz
|sn3e3s 330 €208 ©TnpoW paend 0H|0581921|
I3eas uo €504 € POH WIX3 uTeR 3JO0KH|0G8IGZTI
leas 330 €O0Y € '‘POH wWtxd uteW 20H|os8lbZT!
|sn3e3s uQ €O0Y POH Pod UTeH pToD|osaleZti
| 3e3s 330 €004 POH ped uteld prodloselzztl
| sn3els up @O0 eyexag 8jes Tredlossltev!
| sn3els Jjo €HOOY exeag ejes tredlosslozil
Isnaeas upo €204 IIW uoTIeTX prdediosgleTT!

o~
-

0 8 S A | L9S L s € 1 8L § €
8 Lt Lt 999 S § 6 § 20 2
] o (I I [ T A [ O

AR A ot rr [ T AR TR A A T S KoY

FAREA N A [ Y A I I N K A0]

AR A [ I I A I A [ Y A T R O I K {1}

FARSA (N [ Y Y IR HE A A A ¥ {1)

AR A et 11 [ Y N R N O I N K {1]

FARSA [ T T A o0 v o zol

FARSA [ A [ Y A R A O O R K A1)

FARLA [ T I T I I Pt il zol

FARSA [ I I A [ T I A R I e K4+

FAREA [ R [ R O O I N N N B {1}

1zl [ I I [ Y R O IR I IO R {1}

FARSA | N T O T I I | I T N R O I I {1 )

FARCA (N I T I N R I I e b A )

FARCA [ t1r v 0 r e r teol

1zltpl [ [ I R I e K Ao]

FAR LA | S R A A | bt tzol

lzitel [N T T I I R Y N Y N T T N 44

FARLA| RN T R N N I [ I N Y D R A kA1

FARL 2 | I I N Y N O SR O IO N 4]

1zitpl [ T S T I O | [ TR N T I I O N § {1}

1zitel [ T I A e et tzod

izl I I R A o eol
k4AR4 2] I e A | TR R O N O I N 4+ ]

FARE] N T O O I O [ Y O O T I N N K {01

(RART A [ I I I A [ TN N R A T T N {11

lziteld [ I [ Y R O IR A I N ¥ {1 )

FARS A N | I S R R I I N B {0 ]

1zlel [ Fr v 1t teol

tzlwwl (A T R I I A | [ T R R R A I N ¥ {1]

FARL 2] [ I O T I [ Y N R N A I I I {11

13l al b latalxl 1 1 TR A O N N K¢ B

'l 1 la tel tofolInl tal |t #1 | #1 IxI st |

lal al la 1Ll {o1XIAl Ixlxglamligiamt 11l al |

I¥)l x| -oNlo1lal |-1313l ILl-=-—=- | ————- 1arar ml |

Ll 3l aisiodiol  ITTi---13anTYA vaval anNd jzuavisidal 197191

| —mmm e I R Kokt R Ixtolsolosl

V/777777/777/7/7/71  1D1INORI NOILJI¥OSIA VIVG ILISIRANINAI

(] | | |

Il t -l |
dlnl : I ul |
o9 | NOILAI¥OSHEQ |- ul {
vial 1o ol "ONI
SIHI IN D1INT]
nidl t 1 !

(8€ JO 6 1294S) NOISNVIXH NOLLINIJAA FOVAIYALNI TVNOIS "T-L'T d7149V.L

1.7-12



320REQ0007

0 8 G z1 L 9S L s £ 1 gL G € 06 L9 €

] Lt L L L 999 S 6 & § vy bob v € 00 O

| | | I 1§ b [ [ T I | |
FARS A (N T (R O T T T T TR R IO I B A+ | | ©Z# PIOM PIATID8Y puwwWUO] ase1ioge 8Ll
FARS A R [ R I I T T T (R N B B N KA1 I | €2Z%# PIOM P2AT8DO9Y pURUMIO) ase1logg ! LLT]
1zlivl [ O O T B B | P11t 1zol | | ZzZ% PIOM Pa@ATEDIaY puUBUWO) ase1}og: 9Ll
FAR1A I T IR T I S TR R TR N (R O I B A1 | | 124 PIOM PIATID9Y puBWWO) aserfosglsLtl
FARL A | T I I I Frob bt leol 1 | 0Z#% PIOM POATIDaY pUBWWOD 1seT1]068 1 bLT]
FAReA| [N T TR T S I tY ot e tzol | | 61# pPIoM pPaATaDeY puwUMO) aseqlossleLtl
EAREA [ T I I (T T T O A T I I KA ] | | 81&# PIoM P2ATSDO8Y purumIo) ase|oss gLt
fzltiel I T T I I I T T T TR R T N B B4+ | |  L1# PIOM PIATBD8Y PUBWWODH aseqlossitLtl
tztivl R T T I I I T T T O T L I A KA1 1 | 914 PIOM paaTaddy purwWwod aseqiossloLTl
zitel [ O T R I I | P11 Lt tzol | | G1# PIOM pPeATaD8Y PpUBWIIO) ase1ipse 691
A 1 2 TR IR T T A N P e leol | | $1# PIOM pPa2ATaDeY puBUMO) ase1josslsotl
kARS A I T T T I Pr oot 1 teol | | €14 PIOM P2ATEDI3Y PUBIMOD ase1|og81L9T!
(FARL A [ O T T B N | (1 T TR T R I I B K4 1) | | Z1# PIOM pPeATeDay puBWWO) ase1|068199T1|
FARS A [ N T T B I ' I TR TR O T I B A1 | | 114 PIOM PoATE®D@Y puvuwo)d ase1|osgisotl
FARS A [ T R A (T [ T T R O IR I K 4] | 1 OTI# PIOM PSATEOB8Y PUBIOY aseqjoss ot
1ziiwl [ N S T I | T T TR TR R O I R 4] [ | 6f PIOM POATSOIY puBWWO) ase1l0G8 9T
FARe A R T TR T T B (1 R T T N O I IR k41 (I 8¢ pIom ponresey purwwod 36eT1|0681Z9TI
1zltel [ T T N I | (T T T O T I A I KA1 (| L# PIOM PSATEDdY puwwLWOD ase1los8 191!
(KARe A I A TR T B B Pyt 8 1t leol |1 g4 PIOM PoATEO9Y PURWWO) ase1l068109T|
lzltvl N T O I I I | (R T TR T T T O S A1 [ G# pioM peaTeoey puwwwod Ise1|05816ST!
(FARS A N T T N I A {0 T T [ I I I B KA1 | v# PIOM peateoey pueuwod 3540581861
[kAR4A [ O O O I A | T TR T [ I I I N K41 ] (| £4 pIoM peATeded puruwwo) ase1loss I LST
1zitel I T TR T I N | T TR T T R B B B K A [ Z# pIoM poaTeoey pueuwod 3seTl0G8196T!
(KART A I T T T O I [ I T TR TR I I B K {1 (I 1# PIOM pPeAT®O9Y PUFWUIO) 1se1|06816GT|
FAREA R T T N I | tr oy o leol I 0f PIOM P9AT®D8Y puUBUWOD ase1loselbsTl
1zitel [ T T O I Pt o1 1eol (I spucoesTTTTH TeuoTioeal IROlosslestl
lzitel [ T T O I A | P10t 1 bt teol 1 Keq 3o spuooesITTTR IH2106812ZSTl
FARS A [ T T T I T TR T TR I R I I K41 t Keqg IWolosel1GTl
FARY 2| [ T T T I I T [ T T I O R K41 (I xopuy etdwes 2se1|05810G6T|
(k4R1 2| I T T T I (N TR T (R TR (N O A &£+ | ! 94 eydwes pecceso1dioseliertl
i3l al 1oV tataisl (Rc 8 IR TR N R T ¢ R A I a1 { | |
111 11 13 121 loloinl 1al 1o#t 1ol axt st 1Tt [ |
gt al 1a 11 1oi1xial txlzgiagmizgalamt 111 al 1 3nl | ul |
¥l x| -onlorlal I-l1aial 1Ll -=—- - 1a1at Ml 1 9l NOI1dI¥os3da i+ ul |
{1} @l aQisiowiol  ITl---1307TYA YIval aN3 tzuvislal io/1°91 vial 10 of "ONI
|—mmmmm e I IvIdAgl-—— = txtotsolosl SIKI IN D1INT|
V777777717 /77777/1 1D1NORI NOIJLdIY¥OS3d YLvd ILISIRNINKRI 01D} ! | |

1.7-13



320REQO007

S

0 8 S rA | L 9s L s € 1 8L S 06 L9 €

8 Lt Lt 999 S § 6 g be b v E 00 0

| I (| (| [ [ | [ [ |
FARSA R T S O I I D D e F0oY | lewTy 31e3g, bag an) paens 104 SHI10S8180Z1
FARS A N I T I Y R I e B 1Y I | ewrl doig beg 1n) euoz 2104 SHAIDSEILOZI
FARS A [ I R I A Py tezol | | ewry 31035 bag an) euoz 10H SHAI0S8190Z |
FARCA | I et 1ol [ owt] doig bes 1np xe3s00g SHAlOSEISOZ!
FARED! e v I I e B 10Y | | ewTy 3xe3s bag In) 1936004 SHII0S8I1b0ZI
FARS A [ N I T I A | [ N A | | swry doag Beg 1n) euogz pron sHaAloSgleoZ!
FARLA T R | 00t tzol | Iswry 31e35 Hag 1n)y euoz p1od SHAl0Se1zZoZ|
FARSA| N { I Y R R N O O N KoY | Iswr] do3g Beg anp paens prod SHAI0S8 1021
FARSA] | I T A N I I | Lttt zol | luty 33e3g Bbag an) paens prod sHAl0S81002Z1
FARCA [ T O [ N N ) [ ewy] doig 3juswbag uaxan)d SI310S8166T |
lzlipl | I T R I I | | I O I e 1) | | ®wrl 3ae3ls juswbes juaxan) $13l0581861)
tzlivl [ T R I | e 1zol [ swry, dojg juswbeg uelIn) $OF|0SeIL6T!
FARLA [ T T I | N R A N N F A t | euwrl 3ae3s juawbeg uexan) sOHA|058196T!
lzhtp! O D | I R IR N A O I ¥ 1Y (| PI0083Yy euUTTBWT] IXON SAISI0S81G661!)
tzlivi [ T R I Lt 1zol | | oeyY eurtawr] 3IXON pPI®ND 10H SHAI0SBILETI
(FAREA [ O T T O A e 00ttt tzol t | o®Y eurrewy] 3IxeN ®uoz 0H SHAl0SElE6TI
FARE A e e [ I A R E ] | | ooy eufyewr] IxeN Ie3Is00d SHA10581Z61|
1zited N S I | [ T R e I e rA0Y | | o°y esurTowy] 3IxaN ®uoz PTod SHAl0S81T6T)
lzliy) I I N I A | [ I I R N I I F00Y | |09y sutrrewt] 3IxeN pIeno PTod SHAI0S8I106T!
tzlivl | R R (I N A § oY) (| pIoooy eurrewt] axaN SIJII0sel168T!
FARSA R T I A I I I N A A [ pIooey eurtewt] IXeN SOF10s8I88T|
1zltpl [ I I A L tezol (| eyeq pe3senbey 1esn|0se L8t
1zitwi I T I I FEor bt lzol [ be1y puewo) prieAur (0681981
FARSA N N IR O I | | I e ¥ 01 | | 1t proM peatsoey puwumod 3seT|058lseT
1zltel [ I R T I O S T T O N T I B F {1 | I | Otk pioM peayeosy puwuwwo)d 35eT{0G58lveT |
FARSA| [ A R T T A | I R A I A R 00Y I | 6Z# pioM peaTedey puruwo) Ise|0G8 €8T
1zltpl et et [ N N ) | | 82Z# pioy peatedcey puwuwo) 3seT|0G8 281
lzitel N N R I I N N Y I | LZk pioy paateoey puewwo) 3IseT{0Ge |81
FARS A I T I I [ N N T I | 9Z# pioM peayesey puwwwod 1seT(0sg|08T |
FAR 2] [ O U T I e (oY 1 | SZ# prom penteoey pueuwmo) 3seq|osgleLTl
13l al b olatailxl C 1 R R R B N '« 1 V2 B il | | |
1Tl 11 13 1el loldInl tal | #1 | # IxI 81 | (] - |
lal al la 1xl  12ixiaAl IXltalamligatam! 111 al | atal 4l I
Ivl x1 -oNloItlal {-lala) Ll - l-——-- laltal st | ol | NO114I14083d (IR § }
1Ll 3l a1siowiol  P1l---130T¥A wlval anz tlavislal 19/1°91 vial lo ol -oNt
b I IvIoadl - IXtolsolost SIKI IN O1LNZ|
V177770777777771  121NORI NOILJIY¥OSAA VIva ILISINNINKI nlD} | | |

(8€ JO 11 193YS) NOISNVAXH NOILINIHAA FOVASELNI TYNOIS T-L'1 1aV.L

1.7-14



320REQ0007

0 8 6 z 1 L 9s (t*s € 1 8L G €
8 L L Lt 999 s 6 G S 2 2 4
| (I P b [ T [ I B

FARSA N N O O T N 1zol

FARS A I (O R N I (Y TR T R B B I 1zol

EARS 2 T T T T O B T L I I I 1zol

(KFARYA TR T S I T IO N 1zol

tzitel (N T T A IO (TR R A I B 1zol

[KARAA! (TR T T T O I T TR T TR T B O 1zo!

FARS A [T T T T T R e L 1zol

tzitel (TR T O O T I L 1zol

tzitvl T O T T T IO T 1zol

FARS A (T T T I O R L e R 1zol

tzhivd T O RS T S I T I T L I 1zol

FARS A T T T O I vyt tzol

tzlivl (T T T T B IO T R L I I 1zo}l

tzitel (I I N I R Pyt b 1zol
lzitvl (TR T R T A O (T T TR A I I izol
1zitel I I R I R O D L I I R A 1zol
kARL A [T T T T T IO I L L R 1zol

(FARY A T T TR I I B T T TR I B T 1zol

FARS A T T T T I T L I A 1zol

FARS A oo I L I 1zol

FARCA (I L T T R I t 1 L1 ol

FARS A (T T T T I I T L N O I I 1zol

izitwl R Py e tzol

(FAR LR (TR T TR T I I L 1zo!

1zliel Jorr o Ty o el 1zol

FARS A} [T T TR T I L 1zol

FARS A T I T T I . 1zol

kAR 2| (T T T I IR T S TR I I 1zol

FARS A (T T T T I P vl 1zol

FARS A T T T I IR B T R I L L R 1zol

1=l al voL L latatad gt b1 al /| |

1l 1l 13 1el loloInl fal | &1 1 &1 ixt s |

tal al ta 131 1o1xlial 1x11atiamtligalaml 11l al |

Ivl x| -onloilal 1-1aial 1 Ll-=--- | ————- 1atal |

t1l @l arsiodiol ITi-—-13anIvA ¥I¥al aNd lzuvislial 19/1-9l

|- TR B ALt L txlolsolosl|

V122700071071711) 121 NOK | NOILAI¥Dsda vi1vd 1LISIRNINRY

(8€ JO T1 193uS) NOISNVAXH NOILLINIZ9d gOVAYE.LNI TYNDIS "T-L'1d1dVL

NMQ‘&OW«—ONMQW\DHN
a
€
®
[ )

1 dwag

otdues|osslLE]
otdwes|os8l9€Z|
s1dwes | 068 1G€ET ]
a1dwes|ossivezl
e1dwes|ossleE|
etdwes|oselZezl
e1duwes |og8 i 12|
etdwes|oseloez|
o1dwes|ossl6zZ|
etduesiosaiszzl
erduwes |ose1L22]
etdwesioselozel
etdwes|ossiszZ|

|
|
|
|
|
i
|
|
|
|
|
\ dwo], 107IN0 ISIBM naalosslezzl
i dwa], TT2Ys PUI 3I°H wnlossleze!
{ dwe] YT1®US PUld PT9D ranilosselzzel
i dwa] 1873IN0 I83ICM vaarlosslize!
| dwe] 19TUl I9IEM v3ailosslozzl
' duey exeydsowiy 1eddn vIarlossleizl
| duej, eisydsowly IOMOT vaarlossletzl
| 7 ®106691d ©INTOEQY vaarlossleizl
| 1 eanssoxd ©INTOEqAY yaarlossiotzi
1 Kytpruny xeddn vadrlosslstizl
| Katptuny remoT vadrlossiviz!
| obelToA sng UTeH quewtzedx3los8letzl
| quexan) sng UTPH quowtzedxglosslzte!
| euwyy doig 3Juswbeg JUSIINY saislossitizi
| ewty 3ie3g uswbes UOIIND saisloselotz!
| ewy] doag bes InD pIeny IOH sualossleozl

- uf |
1o ol "oNl|
IN D1INTI
| [ |

1.7-15



320REQQ007

0 g8 S 21 L9sg L S £ 1 8L G ¢
8 Lt Lt 999 S § 6 g 2 2
[ [ (I I [ | I T
FARE 7] | N | N N I R FTY
1zliel N I N N N N R T Y
(FAREA I I | I N T
1Zltpi Pt o 4 0 0 0 1 gzol
FARED] N | I N B R NPT Y
1Zhtel [ I I N A N N Ty
lzltel [ N A NN N YTy
1zlty) v I e N Y
KRS A v o Lo 1 1zol
FAREA] [ I L4 b 1 0 10t 1zol
lztip) I Y Y B I N T
FARS D] bt I Y N N A NPT
FARCA] N b0t b 1zod
FARCA [ I [ I N N Py
lzlitpl Lot Lo 0 v 11 1zol
lzliet N I N N N Y
FAREA I N Fr b1 ) zol
lzltpl I O S I I Y N R T Y
1zliyl [ B | I N N N Ty
lzitel [ A N T Y
(FARL A [ N P00 1zod
FARE 2 O I I N N B T
lzltel [ A Lot 1 tzol
FARL A b FE b0 0 10 1zol
lgltpl O I I | I N N A LY
FARL 2] I I L1 0 F t 0 tzol
FAREA b N N D N FTY
lzlityl I I A R Fd b 0 0t 1zol
ARG [ A T e P Ty
1zitpl I I I I Lo 0 0 0 1zol
lal al d 11 1aialn gk -0 0 a1
1Tl 11 13 1el 1012INI tal L #1 1 &1 1xt s1 |
g1 al la 1Lt 1o1xIAl IXliglagmligaiamt 111 al |
t¥l X1 -oNloIlal 1-igial 1Ll |—=—=- atal M1 |
MLl 31 arsisdiol  )7l-—-tan1va Vival aN3 lwyvisidl 19719

fmmme e A 4 Lo 1 lxlolsolos|
V/777772777777/70  1D1NORI NOIL3I¥OSAA VIva ILISINNINRI

IUSIING 193RI preny prodloseigsz|
Hdd Ioj0p uotraersuel] prdeylosg(r9z|
dws], 1030 burddeas siiloggl99z|

UoT3T804 IRSUTT eoeuinilogglcoz|
ebejtop g eseyq 10304 butddeas|osg|p9z|
UBIING g eseqq Iojoq Burddsas|ocg|e9z|
ebeatop y eseyq 1030K Bbutddeigtogg|z9z|
ulIIND Y 8seyd I030H UC%Q&UUW—OﬂQ—ﬁWN_

9 dwey 9 eydwes|psg|gez]|
G dwal 9 erdweg|pcg|esz|
y dwel 9 eyduwes|ogg|gsz|
€ dway 9 eydwes|ogglrsz|
¢ dwe], 9 erdwes|pgglagz|
1 dwey 9 erdwes|psglssz]|
9 dwe) ¢ eydwes|ogg|psz|
G dwey ¢ erdwes|ogglesz|
b due] ¢ erdwes|pgg|zcz|
t dwe] ¢ erdwes|pgg|igz|
Z dwey, ¢ eydwes|ogglogz|
T dwey ¢ eydwes|ocg|epz|
9 dwey p erdues|oggigpzi
S dwep p erdwes|oggisyz]
y dwey p eydwes|ogglopz|
€ dwey p eydwes|ocgicpz|
Z dwey p erdwes|pcglbpz|
1 dwey y erdwes|gsg|gpz
9 dwey ¢ erdwes|ogg|zpzl
S dweyl ¢ eydwes|pge1pzi
v dwel ¢ erduwes|osg;gpz|
€ duws] ¢ eyduwesiosgleczl
| | |
l-i |
I ul |
NOILAT¥OS3q I~ al 1
10 ol -onlI
IN DIINd|

|

(8€ JO €1 1994S) NOISNVJXT NOILINIJAA HDVAYALNI TYNDIS ‘Z-L'1 19V

1.7-16



320REQO007

0 8 G 1 L9¢s L S £ 1 8L S € 06 L9 €

8 L @ L L 999 S ¢ 6 § |20 20 T 4 v € 00 0

| [ 11 | [ N I T B (| (| |
FARSA| [ A A A te 1 e fzol P 1 dweJ] T0I3UCD X838l I83s00d|058IB6Z!
FARLA [N I IR O T I T T T TR S N A B K47 | I 7 dwag xo0T1d O 9 ordwes|0G8IL6Z]
FARS A | A O O I [T T T N A I I K403 [ 1 dwey ¥oo1d D 9 o1dwes|osslezl
lztipl [ T O A tr 1 1t 1zol (] z dway oo0Tdg rD G erdwes|0s8iG6Z!
FAREA| | Y IR TR O I T T T N S I B B ¥4 1 (. 1 dwa], xoo1d rd 6 etdweslosslvez|
FARSA| (N 1 T T Y N T O B KA1} (I z dwey yootd £o v etdwes|osgle6e|
FARS 2| [ T IR I R T T I O T T B I K403 (I 1 dway, Xootd D ¢ erdwes|osslzez!
FARS A (N N TR T O I N TR [ O R T I R K412 (I z dus], xo01d rD € erdwes|ose|162!
IKAR4 Al [ T IR T I I tF 1 e lezod | 1 dwel xo01d rD ¢ etdwes|osglose|
FARSA| | T TR O T O | N O N N N B B KA1 | [ z dwey xoot1d rd 7 erdwesioseleszl
FARLA| I Y TR T O I 1)y 1t 1 et o leol (I 1 dwey xoot1d D 7 etrdwes|ossisezl
(FARS A | I R T I I Pt 1 e ieol [ z dwey yootd rd 1 etdwesiossglLsez!
AR Vot el b v lzol o 1 dwsl yootd rd T erdweslossloszl
FARSA| [ I SR O O I /1 T R S N I N R 4 ] | (] z dwej, Yoold rD euoz oHloselseZ|
FARLA| R O R T I | R R FR N N BN B KA | [ 1 dwaj xoolg D PuoZ I0H|0G8IPBZ|
1zitel [ T I T R T T O TR N N O B K40 0 [ z dwe] oold D @uoz prodliosslesz!
(FARS AN { AN T A N S I et 1t teol [ 1 dwa] yoold D euoz proolossizez|
[EARSA| | T N N I N | T R Y T A T T N 4] 11 ebeajop IeaeeHy pey uTed oHlogsl18Z!
kAR [ T AR I I T T O TR T N O B K402 [ qusxIn) I93weH pey uTed oHioselosZl
1zitvld [N L R O O I 1 T RS R N O T B KA1 X | | ebeatop xejvey Arvwrig utred 20H|05816L2Z1
FARS A (R I A I I I T Y T A T N S ¥ {1 | | auexxn) zejeey Arewyrd utred oH|0G8(8LZ]
FARS A R Y R O N I tYr 1 1 1 11 decol [ oBe3ToA 103e0l paeny IoH|06e1LLZ|
FARS A [ T IR I 1 T O R N O O B KA1 X (I} jquexan) 1ejeeq preny 20H|ogel9Lzl
KARLA| AN T T O B I | ' TR [ O AN O B B B4+ 2 [ ebejTop I193eaH 3sood I0HI0GBIGLZ|
tzltvl [ O S T I ry 1 v 1 deol [ aueixan) I193eeH 3Isood IoH|0S8IbLZ]
RARS A [ I T T T Pt et leol 1 ebeyTop I93eey pey urel prodlogelieLzl
lziivt [ T I I 1 R T TN AN I N N ¥ 4] [ quexrin) xe3leeH poy Uteld prodlosslziz!
(KAREA [ O AR I R A [ S O TR TR I A R K41 | |ebe3jopn 1e3eey K1ewrag uvel prodlossliceez!
lzltel [ Y I I A I T T TR T AN N N I ¥4 o] | |3uexany Iejeal Axewtag utey prodloseloLzl
(FARYA] | N T N N A I | P et zol [ ebeifop 1eawey paeng piodloselesz!
13l al L 1alalsl tal 41 tal /st 1Al | | |
i1l 11 12 11 {olDIN} 1al 1 o#t 1 #1 Ixt sl | 11l [ |
lal 4l 1a 111 loixial ixizglamizglaml 111 al 1| 3lnl |yl i
I¥l x| -onloIlal [-13lal lLy-—-=- | --——- 1gtal Ml 1 9l | NOILAIMOS3d |- ul |
111 91 arsiodiol  1T1---13nT¥A vival aNd l1yvisidl 19/1°9l vial 10 ol -"ONI
|- I B K o3 b I Ixlolsolosl sSIRI . IN O1INT!}

|

V/77/7/777777/7771 10INORI NOILAINOSAA YIVd ILISIKNINRI  nlD]

(8€ 3O #1 1994S) NOISNVAXH NOLLINIHIA FOVAIILNI TYNOIS T-L'1 H14VL

1.7-17



320REQO0007

1.7-18

0 S 21 Lt 9sS L £ 8L S € 06 L9 £

8 L L L 999 S S v b v v E 00 0

| | [ I | | I N R | (I [ |
(FARSA] { I S N IS B [ R R S I S N R F40] | [ Mnog uotTieIqITeD ( X0 Aldloss|szel
FAR4A] [ T I I Pt e lzol [ yb1H uorleiqITed ¢ XnW alylosslczel
(FARe 2! [ O I 11 1t teol [ Moy uotTleIqITeD 9 XNW aldlosslzel
lzlwl | I I I I [ TR (N Y O K I B ¥ 1] (| ybrTy - voTrieaqItED 9 XnW Alulosgiszel
lzliwl [ O S A O A [ I T N N N A e k{1 b Ko vot3eaqrIied ¢ xnw airdioseiveel
(FARE A [ I R I I A [ R Y Y N O I B A 1] (I ybry - uotaeaqITED S X0W AIYl0SBIEZE]
(RAREA [ T I A | R T N N B B B4 1] [ MOT - uoylRAQqYITED ¥ XN arulosslzzel
Izl N T D I [ Y Y R I A I R K401 (| ybTH - voraeaqITed v xnK ardlosslitzel
(KARS A A I I T A [ R TR TR N A I N K41 [ mo] — uorieaqlited € XoWl alrdloselozel
lztipl | I A [ T IR R IO B I B {1 ] (I ybrIy - uoTIRIQTIT®D £ X0W QlrHlos8l6TIE!
FARCA [ T I tr1 e lzol 11 MO uorjeaqITed Z xnW ardlossleiel
FAREA | T I B B I [ Y TR TR N N I N I 4¢1 [ ybTH - uoravIqITeD Z X0 ardlosslLiel
lzlhipd [ T T N T A | | Y TR TR S N I R KA1 (| Mo uor3exqyITed I oW aldlosslotel
AR A [ T I I P F 1 o 1zol [ ybTH - uoraRIqYTED T XN qIMlosslisiE!
leztiyl [ T I I I trr e lzol [ dweyj, yoex] WISlocslvit!
lzltel | T TR O I I [ Y Y N TR IO I I 4] [ dwey], wiay juswubiy eynoduygjoselcTc|
KAREA [ I tt o teol b uot3tsogd Lx1eaog Wy bBurxepurjossliziel
FARE A [ T A [ R Y O N N I B A1} | | gz dwej, 1013U0) IIH pPey uTeH IOHIOGEITIE|
FARE A [ T O I I [ T I N I O I e K {01 | | 1 dws}l Toa3u0) IIH pey ureR 3IO0HI0SBIOTE!
tzlivli [ O A R I I [ Y Y Y O N I B {11 | 1z dwe] Toijuo) I3 WTIJ UTeH IOH|0SB160E|
izltel [ O R I [ T R T N B I IS K41} | |1 dwel TOx3UOD I3H WIIg uted 0HloG8I80E|
IFARS A [ I N A (N Y Y R N I A A 4] | | z dwe] Toi3juo) 183weH paeny 0H|0S8|LOE|
FARLA] [ T R O I A [ T Y AR NN I N B ¥ 4] | | 1 dwej {ox3juo) xe3jeey prend 3o0H|0s8I90€E!
(FARE A I T R I A Pl lzol | Iz dway Yoxjuocl I3IH ped urel prodloselsoc!
¥AR4A] [ T T T | R N T S I N N ¥ 41 | |1 dwa] tox3juc) 13H peyd UTeH PToD1058|vOE |
FAREA] [N O IR O I I | | T R T TR N N B ¥4} | | | z dwey 113uD I3H wixgd utey prodlossleoc!
1zltyd [ T [ IR N R IO N I B K11 t | 1 dweg TIIUD IIH WYXd UTeH PToD10G81Z0€E]
tezlivl I I ([ Y Y T N IO N B 417 | 1z dwey yoxjuo) Iejeel pIeng prodloseltoel
1zhtel [ T N [ Y TR TR N I I R {03 | |1 dwej], Torjuc) I83wsH paens prodiosslooE!
FARCA [ T I I I I [ Y I R T L O I A ] (] Z dwaj toijuo) 1838l 10180041068 1662]
13l al 111 1atalal 1k H TR [ S N ' § B Iq| | | |
Il 11 1a 121 loiolInl tat 14t 1 #1 Ixt sl 1714 [ 1
lgl 4l Ia 1Ll 121XIAl IXlialamliglaml 114 al | 3lal ol t
I¥i x| -oNtorial -taial 13l ---—- | ————= latal mi 1 ol | NOI11dI¥0sSdq 1+ A |
1L 31 aIsiddIo!l  (Tt---fdnIva vival and lidvlslal 197191 wial lo ol "ONI
|- [ R K o R txlolsolosl sSiKl IN OlINGE|
12777777777 7/77/1 1D1RONKI NOIXLAI¥DSAA YLva ILISIKNINAL  nlD| | | |

(8€ J0 G1193US) NOISNVIXH NOLLINIAAA HOVAYALNI TYNOIS "Z-L'1 14V.L



320REQO007

0 S A | L 9¢S Lt 6 € 1 gL S €
8 L L L 9 99 G S & G vy b b
| | | [ I | I I (N T I

[FARSA| TR S T N B T I I R O R B A 4]

FARS A T I B A T I A O I B A R 12

FARSA| [T T TR N T T O B R A K1

IFARS 2| R A T T A I 4

IFARSA (R T O T T B ' e L I e K11

FARS A poorrorr ' L B A k4

FARSA| [T T TR T I I T L R R k41

tetip! [ O T T I T L B R k14

FARSA (R Y TR T I Py bt tzol

lzitel T L N T N IO T T T O A R 1zo!

lztivl (TR T T O T T T T T O R R N ¥4 ]

FARY A T L N O O I T T I I I B X A1

(FARS A R T TR T I o1 e dzol

IK4AR4Z (T T I T T B S T TR TR TR T TR BN 4]

1zitel (T T TR B T B I R R e k4]

FARY A [T S R B T I T R I B N k4]

tzitpd (R T T T I P11 e ieol

kAR4 2! (R T T T ' T T T O I T B KA+
1zltvl [T S R I T P 1 e teol

(kARL 2] T T T T I T L I B B R k41

lzhtel (R I T I A B K T TR T AN I N B ¥4+]

FARS A (T T TR T T B P11 1t 1 1 leol

1zltel S T TR T I T I I I B L R K10

FARS A (S T T T I I B B R k40

1zitwl S T A I I U S R N I R B kA1)

k4AR4 Al T T TR T T B Pt teol

FARS A R O T T I T I R L R k10

[FARSA TR N T N T I T e R B B k12

FARYA T O TR T T B tE o1 1y deol

tzlel [ O TR T O B T T T I I I I I kA<

1al al tt b atatad T 1 L O B R X A A

11l 11 12 lel loioIni tat ot el 1 oetoIxt st |

igl al tga t1l  121xIAl ixlzaiamtzalaml 111 at |

1¥} x| -onlorlal |-t31adl 1rl-——- | ————- (213l Ml

131 31 aisiodiol  1Tl---130T¥A vival ang liuvislal 19/1°9ol

| T R 4 ko3 b L i |x1olsolosl

V/777717277477/1 12INORI NOILAIHOSAA YIVd 1LISIRNINK

quexing pw) IIH pIeny qo0H10G818SE |
quaziny pwd IIH PoY UTEH a2oHlosslLsel
quaIIn)y pwd I Wiid UTeH a20H 068 196€E |
pesnunloselssel

qQuarIny pwy IIH 19350090581 bSE|
JueIin) pw) IIH pey UTEH ptoolosslesel
querIny pwd XIH WIXd UTeR prooloselzsel
pesnun|ose | ISE|

JusIan) PWH I3IY pIrend prooloss 0SE |
1oMog pealernoted TeaoLlosslevel

dwej], 20¥ ¥201d [D °UOZ PIEN) aoHlossisbel

dway 30Y XoOTd [) ®UOZ UTEH aoglossiLvel
dwa] 130Y YoOT€d LD ©uoZ xeasocogloseiovel
dwe] 20Y Yo0oTd O UTEH pioolossisvel

dwe] 10V X214 [D @uoz piend prooloselveel

putpeey KayooTlepn pivod suslosslerel
g odA] uotaeiqrTed g dnoio oLlosslzve!
g edkl uotaeaqyTed g dnoIo oLlossitvel
y edkj uotaexqyTed g dnoio ollosslovel
g edky uotaeiqyred D dnoio oLlossl6eEl
g edkl uwotaeagyred D dnoig oLlosgigeE]
y edkj uotaexqried D dnoio oLlossltee!
g edAl uorieiqIiTed € dnoag nilosslocel
g eodAy uotaexqited g dnoao o1lossliGEE ]
y edAl ubtaeiqiyed € dnoio oLlos8IvEE]
g odAl uotaeiqyITed ¥ dnoio oLlossieeEl
g edAl uotaexqiTed ¥ dnoio olLlosslzeel
y odA] uotaerqriwd Y dnoio ollosel1ee)
MO - UOTIRIQTITRD 8 XTH ardloseloee!
ybTH - UOTIRIQTITRD B8 XMW argloser6Zel

|

|

1yl |
1 ¥l |
lo ol "ONli
IN DiIN3]
1 1 \

NOI1LAIH¥0s3d

1.7-19



320REQO007

dwaj, 30y ®uoz uteq 10H|058 188E |
dwaj, 3oy euoz 1a3s00g|0G8|L8E |
dwa], 1oy euoz utey pr1oD)osgloge |
dwa], 30y ®uoz piens prod|0se|See !

Z dws] oted 13y

1 dwsy, o1ed 13Y
Z dway, oa1e) 13H pey
1 dws], oTeD 134 pey
¢ dwag ore) 13y wrag
1 dwel oTeD II§ wrig

z mewh oTe) 13

pe
pe
piens
paeng
utey
utey
uTeRH
utey
pe
pe
H 193

saunlosslveel
saun|ogglege !
I0Hl0S8128€E |
IoHlos8lt8€E )
IcHloge 108€E
JoHI0S8 I6LE |
JoHlossleLE |
CHlosslLLE
snunjosgloLel
snunloselisLel
sooglossivie!

1 dws] o1ed 134 103600d|0G31€LE]
utrey prodlosslziel
uter pted|osslTLEl
utel proedlossiloLel
urel prodlosselée9el!

g dwey ored 134 pey
1 dwal o1ed 134 pey
Z dwe}l oTe) I3H wiag
1 dwe] ofed I3 wrig

pe
pe

snun | 066 189¢€ ]
snunjlosgiLoct

Z dwey o1e) I3H paens prod|osslgoc|

1 dws] o1®D 13H paens prodlose|soc|
dwe], jurtodies euoz paens 204|068 | H9¢ |
dwayl jutodies euoz utel I0H|0SEIE9E |
dwel jutodies euoz Ie3sood|0sg|z9c|
dwa], jutodjes euoz utel pTod|osslt9c]
dws], jutodies euoz pxens p1od|oge09¢|

NOIL4AI140saa

pe

0 S Z 1 L9 S L S € 8L S
8 L L L 999 S 6 ¢ 2 2

| | [ I [ I [
FARCA [ A (I O N R I e k1)
FARCA I I I A Lo 0 1zol
1zitpl by b bt b0t tzot
AR A I I Y N T R A N F 1Y
1zltpl e [ R R R O B B A0Y
FARCA [ T O T I A I I N N N N F 1Y
KARTA I I R I ettty 1zol
FAReA| A Pt 1 tzol
(FAR LA e [ R R B e F0Y
kAR A [ T I O [ N R I e 1Y
1zZitel I I O I [ I Y A N A N F 1)
1zltel e N N )
lzitel [ I T T I I A Y Y
(FAR A et I I I R I e F Y
KAR S A Error I T I O I R e K1Y
lzlite) e Pt tzol
FARSA| N I N N N Y)
FARS A [ I T A I I [ N I N e F A
tzhivi Forr I I I T I B e P
FARS A I T I I I R I R A F Y
FAREA Lt I R R R T O I K 7Y
lzlipt | S N A A | L K7 Y
FARe 2| | I O A I A | O T R T R I I F0Y
FARCA| e [ I N R e P 7Y
lzitp) [ T I A [ R N T T I B ¥ 1)
FARC A ot ot P00 11 tzol
lzltel e [ R I N N I N T 1Y
FAR{2A| [ I T I I | I N A A N F 1))
1zitet [ I N [ N N N N EE F 1Y)
(FARE A N L4 0 1 et tzol
131 al b tatala [c ) I T N T A ¥ V2
It 11 g et loldoINd tal | #1 1 #1 Ix1 sy |
lal al la 1Ll 12IxXlal Ixliglamlzalamt 11t at
I¥l Xt -oNlorlal |-13]4d]l 1L~ l-——-= lalat ml |
1Ll 3l arsiodial  IT1---13907TYA Yival aNd | 1uvisidl Ia/1-9i
|- [ B o £ ey Ix1olsolosi
V//777777777/7/0  1DINORI NOILAIY¥DSAA YIVQ | LISIHNINRI

snunlogelesel

(8€ JO L1 1934S) NOISNVdAXH NOLLINIJHA HOVAAALNI TVNDIS "T-L'1 d19dV.L

1.7-20



320REQO007

0 8 S A L 9SS L 6 € 1 gL S €
8 L L L L 999 S ¢ S G vy v v
| P (I 11 N T [ I

FARAA| I T T I I Py o1t 1 1 leol

FARLA| [ T T T L A TR T O T I B {11

1zl [ T T I I 1 TR R TR N N B B K A2

1Z11w] [ T T T I P 1t zol
1ztitel R T T N I I Pyt zol

FARLA| T T T T I tror o 1zol

FAR4A| [T T T T T (T T T TR (R O B B A+ ]

FART A N T R O I Pt eol

(FARS A T T T T T O I T T I L I e K 411

FARA A I T S O T T R TN N R T I R K {11

FARSA| I S T I I by v teol

FARLA| I T T T T (O T T N R I R N k4]

FARS 2| S U TS N B T T U R T I R K { ]

1zttel T T T N T I O T T A e k1]

FARLA| T T TS N I I T R A TR N I R B {1

1211wl (N T T T I (T T O T A O I B FA+1

FAR 2| | T T T T A T U T T R I IR I K {1

(FAR4 2| [ T N O T T N TR R I O B K {1

FARLA [ T TR N T I ty 8 e o zol

(EAR4 A [T T T I I T R T T O O I I k{1

(FARY 2] T T T T O B T W T TR TR N I B K411

1zitel [ (O R N T T T A O N B A0

FARLA| (N T T O O N | 1 T T T AR O O N B0

FARS A N T R I O I T I O T I I A kA2

kAR A (I T T T O t1r ot 1 v ol

tzltel 1 T T T I I (1 T Y TR R T N B ¥ 411

kARS 2| [ T N T T I | 1 T T T TR O O B 4]

tztiel [ T O Y T A T R T SR N O IR I KA1

iztivd T T R O I I T T N I R I I B B {1

(FARS A [T N T T B I T R T (R N I R R K 1]

141 al to1 1 latatel (- 1 N T T T T 1 1 IV

Il 1l Ia lel lololnl 1al 1 #1 1 &t ixt sl |

gt al la 1Lt 1o1xial Ixligalamlzaiamt 111 al |

I¥l x! -onlorlal |-latal Ll--=—- |- faltal ml |

11! 31 aisiogiol  IIl---13nTvAa vival ana travisidl 19719l

e I R A Ko 1 it {xlolsolosl

121 NORI NOILdI¥os3aa viva 1Z1SIRNINKI

abeytop OTYD IIH pod UTEH prooiosstetvl
abeaToA OT®D IIH WIIg UTEH proolosefLiel

pasnun|os8191k !
abeyfop ored I3H preng piodlosslsivl
1eMog @uoz pieng 3oH|0G8lb1v |

1emMog ®uogz UTeW 3IO0H|0GBIETVI

19M0g euoz 1e3soogloge|Ziv|

19mM0d euoz uTel prodlossiiivl

10oMog euoz piens prodloseioryl

1emod UI ®uoz pIeng IoH|058 1600 |
1emog Jul euoz uteW 3oHloselsovl
1om0g Ul @uogz ae3socog|osslLov|
1eMog Ul euog uten prodlosslgov!
1omog 3ul euoz preng prodlosslisovl
2emog do1g euoz prens 1oH|0S8|vOV|
1emog doxg euoz utel 20H|0S8IEOY |
1emog doxg euoz 1e3scodioseizov!
1emog doxg euoz uted piodioseltovl|
zemog doxg euoz pieng prodioseioot |
18Mog prdoun euoz preng 0H|058166€|
1emog prdoun euoz uted 1oH|058186E|
18mog prdoupn euoz 1938008058 |L6E|
1emog prdoun euoz uteH PTo010s8196€ |
1emMog pidoun euoz piens prodlosslssel
dwaj, ®a79Q °uoz pieny 0H|0G8IveE!
dwey eafeg euoz uteH OH|0GBIEGE|
dwaj ®aTeq euogz 1031500491068 1Z6€|
dwey vaTeq euoz utey prodioseltecl|
duaj ®37{eQ euoz piens pyodiosslosel
duwe] 1oy¥ euoz pieny 3oHI0s8|68¢€|

NOILAINOSId
1o ol "onl
IN OlINT]
| | |

1.7-21



320REQQ007

0 8 S z1 L 9¢g L s £ 1 8L S € 06 L9 ¢

8 L L Lt 999 S 6 6 ¢ PE b b v £ 00 O

| [ (I I [ I T R I I I (| [ |
1ztel [ | I AN SN TR TR O O B F {41 | | I9M0d pa3TWYT X34 PoY UTeW PTCD|0S8I8FY |
Izl A [ R R R I e K Ao) | |xemog peitwi] I WTIJd UTeR prodlossiLbb
FAR LA [ [ R D e o) [ pasnun|oGe 9k |
tztiel | I I I [ R N ¥ AY (| I9MOd PRIATWIT IIH paeny plod|osslshi
FARCA [ T I I A Pt 0 10 0 11 1zot [ pesnun|osglbed |
lzltel [ I et 1zol [ 8duUeISTESY 2TeD IIH pIend oH|0selEpy |
lziiel LI T T T I It v v 0 11 tzol { IeduelsTsoy or1eD IIH peYy UTeW 3IoH|os8lghY )
1zl R I I I | O I R R I A F{0Y | leoueastsey oTed I3IH wrIgd UTeHIOHI0GBITbE |
tzitel vt Lot 1ezol (| pesaunjosgiopy |
(KARS A [ T A I I Lrr b rE 1zol [ @ouelsTE8Yy I3H I81s00d|0GRIGER |
1zlitel | I I I R N K AoY | |eoue3jsysey o1ed 134 pey uterprIoDlosalgEd|
IFARE A N I I Lt 11ttt lezol { leoulsTsey oTed XIH WIIZ UTEHPTODL0GEILEY |
1zliel [ A [ I (R R O e K i) [ pesnun | 068 19€W |
lzitel | I Y I T T O I ¥ ) | | eoueisysey oTed IIH pIens prod|0sEISER )
IRAREA N [ N N Y] | pesnun|osglveED |
1Zite) N A [ N B R N K40 [ UBIIND DY IIH pIRng 30Hl0s8lEEk |
lzltvl [ T A (I e e b0 [ | usIIn) 2V XIH Py uTen I0H|068IZEV |
FARY 2| [ T I [ N e 0] [ uUa3In) 0¥ IIH wyxgd urey AoHlosaiTEY]
1zltp! e [ N N F ) |1 pesnun|oselocy |
1zltel AN T R I A A I I I R I e K1Y | JuerInd 3I0Y I3H 1e3soodlossliezy!
1zltpl [ T [ I B e 1 1Y (| IUBIIND IOV IIH ped utey prodlossiszyi
(FARS 2] [ | Lt lezol | | 13uerin)y 1oy I3H wWIXg uter proonloselLzyl
lzlty! [ T A Lttt leol I pesnun|ps8i9zy |
(FARE A | T I I et ezol [ WBIIND DV IIH preny prod|ossliszel
(FARCA I T R A A [ N N YA (| pesnun jocslvey |
1zltel I I o8ttt 1ezol 11 ebelToA OT®D I3IH paeny 20H|0SBIEZY ]
(FARE 2 [ T I A (I T I T O I e ¥ (i) (| ebelTop oTed IIH PeH UTeN 20H|0S8IZZY]
lzlivl [ O I A I I I I N A A N X 1Y t | ebeafop oTed IIH WTI3 UTeH IOHIOSB I TZR!
Izitpl I I R I e et 1ezol [ pasnunlosglozyt
lzltyl [ [ N I I e K] (] abeaToA o1eD 134 I93%00d|0G8 16T |
1al al 11 1atalxl (1 S R T I T I Ko N A | It | [
11l 1) 13 121 1oloIN) at 1 &l | #1 IxlI s1 | Il [ | |
lqal al a 1Ll 1oixial Ixliglamtaglaml 111.-af | d3int I Al |
¥l xI -oNlorial |*|ald| VLl —=——- R taal mt | ol NOILAIMNOS3a I Al }
tLl 3l arsio’iol  1111---13anTva vival and |1uvistdl io/1°91 wlal o ol oni
lmm e I 4 K oc 1 B IR IXlolsolosl sinl IN D1LNGI

|

1/7/1177777/777/1  1DINORY NOILAIYOSAA VIva ILISINNINKI  nlD]

(8¢ JO 61 193US) NOISNVIXH NOLLINIAAA HOVAYALNI TYNDIS “T-L'1 T14V.L

1.7-22



320REQO007

0 8 G z1 L 9GS L S € 1 8L S € 06 L9 £

8 L L L L 9 99 S § 6 G 20 2N 2 7 v € 00 O

| | P I (I I B [ 1| ([ |
lziivl [ O O S I T Y Y T I N B R Ao R | [ suoz paaitnejlosslsLy
1zhel | I T I T I B Pt v teol | |snotae1ig puz - I9mog eited ItnedloceliLv!
FARS A [ T TR T I I [ N I R I I e R 4e) (| snoTA91g - 19Mod 21T7ad tnedlosgloLy |
FARL A [ T S I R I R [ H A I B B K400 | Iz enyep "ofe) eierTpawiajul ITNeI|058ISLY |
lzitel [ 1 T T S N N N I &4 o} | {1 enyeA "o1®D @lervpawielul 3ITnedlosslvivl
FARE A | O A O B 1 N T E IR NS B B K40 Y [ uteg teuotizodoxd atnedfossgleLt |
FARS A [ T I A 1 R O R R I I R K41 |1 uten teabejur arnedlosslzLy!
(FARE A [ I A | TR T N N N I I B4 1} (I 19mo0g ®aTeq wns 3tned|ossliLy |
FAR1A| | T I T I rt ot 1t teol (| swt] 3Tnel Iemog texbeaauriossloLyl
FARSA| P it lzol | | bBera uvorieanjeg suoz pieny 10H|068 169V |
FARL A [ I R [ Y T R E A I S KA X (] pe1g uorleInjes euoz uTeH 3IoHI0G8I89V |
FAREA R T R B I I te 8 te e tzol (. fe13 uorieinaes euoz 1eisood|0selLovb!
1zlivl Frrorr P11 bt ozol | | bHeyd uorieinjes euoz utel PToDi0s8199¥|
tztivi [ T N I N T I N H N O I ¥4 17 | | berd uotraeinjes euoz paens p1o0loseisIv!
(EARLA [ N I O I 1 Y TR N TR N I B A1 1| pesnunioselvov |
lzltel For ey b1 eol (| Jueiin) seg XIH prens 2oH|0s8lE9v |
(FARS A [ T I T Y N TR N I N ¥ o] (I quaiiny sog I3IH POY UTeH 3I0H|0681Z9V |
[FARS A [ I I N TR T AR N N N I b4 1 (| queiany seg 13IH wWrxgd uted JoH|0681T9¥|
fzltivl | T O A B I tror 1t teol (| posnun 068 1090 |
(FAREA [ T O I O [ TR R N T I I I {01 [ jus1in) seg 13y Ieisoocg|0s8i6sy |
RARS A [ T 1 R TR Y TR T I B {11 (I Juszxn) seg I Ppey uteW prodlosslest!
FARL A | N T TR T I A {0 R T N TR N R B £ ] | | Aaueiind seq I2H WTIg UTeH PToDi0sBILSY]
FARC A A T T I I A [ T T IR H N N N 4 1B (I pasnunloselosh |
FARSA N I R A B I (1 T T N T B N B ¥ {11 [ ausxin) seg IIH pIrens prod|ossissy |
1zltel [ T T T I {1 R T R A N O I 4 3 I posaun|osglbsy )
FARS A [ S A I v zol td J9MOg POATWTT I3H pIPnD 0H|0G8IESK!
FARS A | T TR I I I [ TR R R TR B I B K {1 | | Iemod peatwry IIH Pod UTeW 3JoHloselZsvl
lzttel [ N D A (0 TR Y T N I B ¥ { ] | | T9Mog pe3ITWIT IIH WYIJ uted IoH|0G8|TISHI
FARS A [ T T T A tr o1t e t1zod il pesuun|osglosy |
FARY 2| | A N A I B [ TR T R R N I N B {11 (. 1omMod pelITWYT IIH 193soocdloselevy |
iat al o1t tatatyd 1Fc 7 I A R T N ¢ I B | Iy . | |

7! 1l 12 1! toloind tal | o#t 1 #1 IxI st | 11t . [ [
lal al Ia Izl 1o1xlial {x1lgalgmizatlamt 111 at | 3lai Iyl |
I¥l X1 -onlorlal [-131d| L -—---- f———- tatal ml t ot i NOILAIN¥Os3a |- 9t |
1Ll 21 arsiodlol  ITl---1301¥Aa vival ana tayvisldl 19/1°91 vlal lo ol "oNI
l—m—mmm e T R Ko £ R ixlolsolos! sliul IN DlLNGF]
\/77/1/7/7/7/777/7771 1D1NORI NOILAIYOS3A YLIva ILISIHNINAL  0iD] | | |

(8€ J0 0T 1994S) NOISNVAXH NOLLINIAFA FOVAUILNI TVNOIS T-L'1 ATdV.L

1.7-23



320REQO0Q7

0 8 S A | L 9S Lt s € 1 8L S € 06 L9 £

8 Lt Lt 399 S 6 6 ¢ 2 2 A v E 00 0

| | (| [ | [ T A | [ T | (| [ }
FARLA N O IR O B I ([ Y T R A A A I F{¢] [ paioeilay umog PIOH 210D A410681806|
FARCA| | T R N I N | R Y R D I e K41 | | peioeilay 10N umoqg PICH ©10D JdloseiLos|
lzltvl [ T Y N T A I e I e e B K A0 (| U0 800Y °o)eag ejes 1red Jddloseloos|
FARSA I N I I tt t 0 1t lzot 11 330 900y eyead ejes Tred J43|058150G1
lzlhtel [ I R I B | [ I T I R N N A k41 I 13e3s 330 9004 I030W xapul WAS Jddlosslvos|
FARSA| | O I I A I (N Y RS I N I N I ¥ {1} I | 3e3as uo g00Y 10304 XBpUI WAS A410681€06|
jzitel (A I I A 1 T A IR IR N I B ¥ A1) [ bursseoorg eynoduy 3310681206}
lzitel | I R T A [ T Y R O I e K 40) [ burssecoxg JoN etnodwy 43|0581106)
(KAREA [ T I I I | [ R T R A O A KA1 [ panols we) burxepul Jdlossloos|
FARGA A 1 AN R S N B S A1) | [ pemols 30N we) burxepul 3310581660 |
1zitel [ T I [ Y A R A I O R K 4+ b wyq den 314 1e8oedg 1) 330581860
FAREA] | T N N N | [ e N N A R R k4] b JoN-wTT deg 314 Ieoeds 1e) JdloseiLer]
tzitel [ T I A | [ Y Y T A I O R ¥ {1 [ ITWIT 39T 23IXF Y15 IeD J310658196% 1
FAR4A| [ O [ I IR I R O I A k{0 I 1 3ON-3ITWTT 2FOT IIxF YIL Ie) Jdloselicer|
tzitel | N T N T I O | [ N N N A e F ] [ wiT IYbTy AIXF Y11 Ie) JJlossliber|
1zitel [ O R T T A | [ Y T I I I N k41 [ AON-WIT DTy 13X3 YIL 32D J3|1068l€E6V)
FARIA! I I T O [ TR Y O I I I A k401 (I uo €004 I3IW ubt1v eynodwy Jilos8lZét |
1zitel [ T S I A | tr 8 0 izol [ 330 €004 13K ubtrv eynodwy Jalossltev!
FARE A [ T A I A I I T R D I I B b £0) (I pepusixy ubr1y ernodwy i3lossloev |
EAREA| [ T I Y O B [ IR IR R R I A A 4] 1| pepusixg 1JoN ubt{y ernodwy Jilossléestl
FARLA| [ T R I I I [ Y A O I T O N K 41 |1 ¢ Kexay uren teuoTizodoxgloselssy |
FARCA| I I A [ R Y O I O O R k401 | p Aexay uten teuorizodorglocgiisy!
lzhtvl [ I T I I I e kA0 [ £ KAexay uten teuorirzodoigl|osslosrl
lzlitvl [ O | [ T A D I e e kY 1 Z Aexay uren Teuotizodorg|osslissyl
Izl [ IS T T I B I | N (I I N O k] [ 1 Aexay uyven teuotixodozglogsivswi
FARY A [ I [ I I N R A A R k4] [ g Aexay ugeo teabezur|osslesy!
FARSA [ A I I Y N R A A k] [ ¢ Aexay utes Teibejur|pgelzev!
lzitpt [ I N A [ T S R D I e e koY (| € Aexay uteo yexbejur|ossitsvl
FARG A [ O IR B I I | [ TR T I R B N N k01 [ ¢ Aeiay uten teabaijur|ossiosyl
1zitpl A T T A I | ottt eol [ 1 Kexay uteo yeabejur|osglery!
141 al b 1atalad 1Iar v tal /e Al | | |
1Ty 11 132 1el loloINd tal 1 #1 | &t Ixl sl | (Ml P [
lal 4l la 1Ll I121xial Ixlxglamizalaml 11l at | dinl 1 gl |
I¥l x| -oNlorlal {-lalal 1Ll -——-- J———== lalat M1 1 ol | NOI14I4Ds3d |- ul |
LI a1 aisiodiol  (TH---130IvA ¥ival anNd liygvisial 19/1°91 v¥ial lo ol "oNI
|- [ B A Kol b ettt Ixlolsolosl SiwHl IN OILNE|

V/17/777777/777/1 {D)INORWH NOILAINDSAQ ViIva 1LISIKNINRI  0lDI ! | {

(8¢ JO 17 1394S) NOISNVAXd NOLLINIAAA HOVAULLNI TVNDIS T-L'1 H14V.L

1.7-24



320REQO007

0 S zZ 1 L 965 L 6 £ 1 gL S €
8 L LL 99 9 S 6§ 6 G vy b b
| | 1 [ I [ I R [ I

FARSA I I I N I A Pt 1t eol

1zltel (R O T S N I 1 TR T O T O B B 41

1zltvl N I T O B I {1 Y N IR IR I N B KA1 |

1zltel A A P e teol

FARS A (I A T T O A [ TS NN R N N N I A 1}

[FARS A [ I S T I (1 T T O T I B I B 403

1zited (N Y A T B A [ T [ FR A N N B K40 |

tzitel [ T S N R N R T T O N K40

FARSA (Y Y I I O 1R R N NS S N N B {0}

FARLA [ Y IR T I I rr 1 e leol

FARSA| (R T N T S I L0y 1 leol

lzitel [ I I A [ T O T T I O N 401

1zltel [ S I 1 N R O Y N N N B A X |

FARG A} I A S B R I 1 TR TR T (R T B B K403

1zitel [ T I A O A 1 TR I O A N B B 401

1zitwl | T TR T T A tror 1y 1y leol

FARS A (N Y IR T I I 1 T O T N N A B K41 X

tzlyl [ O R O I I O I R R A R R e kA1

FARS A (N T S I I A T TR T T (R O B B 412

1zt [ O AR T B I P11 e zol

1zltel [ T T T A A [ TR R N N O B B K {03

FARS A (I Y TR T B I 1 T A IR H N I N K41 3

FARS A [ I I I [ TR T N AR A A R K402

1zitwl [ T T I I 1 T TR O T O B B {01

FARS A (R I A A 1 R Y Y A T N N ]

FARSA| [ I T I T tr 1) F 1y lzol

FARL A [ T A T I 1 Y T Y A N B B & 401

lzitel R Y AR T T I 1 N [ IR A I IO S B A1 |

FARe 2| (N T R O A O tr 1 1Y leol

FARY A [ T IR T B I 1 R R O N I B B K {01

ial al ot lalalal gt 1t 1 hal /b i

111 1l 1a 1l iololinl tat 1 #1 | #f Ix1 sl |

gl 4al la 131 121XlAl Ixlzalamlzalaml 11t ab |

I¥l x! -oNlorlal |-1dlal tLl-—=--- |———- 1aral Ml

{11 Al arsioginl  1T1---13nTvA vival and |riavislal l1o/1°91

| it T B A oL £ ixlolsolosi

V\/7/7777777777/7/71  1DINORI NOILAINOS3IQ ¥ivd ILISIANINRI

uQ 8004 9ATeA 2A9TUI 19]3eM

330 €00Y¥ @ATepA 23I9TU] I83eM

uQg g0DY¥ Yo1InT) votaerx prdey
330 €004 yoaInyD uorileix prdey
up §00d¥ 13 uoraierx prded

330 €00d I3IW uorieyx prdey

uQ €004 YoanTD 1030H deag

330 €004 YoInyD x030K deas

uo 9004
330 €ODd

eaT1q 1030H deas
®ATIq I030K deag

popoaoxy TAIL SwWeIlIxy uing

pepeooxi 1ION
swoy

ewol 10N

uo

130

uo

330

TA1], ewIAXy UIng
uotT31TE0gd edvuIng
uoT3TSsO04d eoruIng
Ketey sng weisis
Ketey sng waisikg
#2004 A3Tevan sod
g004 £3117130 S04

pejoexley ubyly eynoduy
peaoerisy 10N ubrTY efnodwy

up 8204 IM

3114 ds eynodwy

330 €204 IIH 314 ds eynoduy

2IN095

110ddng eynodwy

exnoesg oN 3axoddng eynoduy
peioe13sy 3x0ddng eynoduy

paioex318y ION

axoddng eynodwy

uQ €204 I03I°0W GH ®I0D

330 g00¥ I1030H (QH ©x10D
pepueixy umog PIOH ©10D
popue3xd ION umoQg PIOH ©10D

NOILJI¥Osda

Jd10s918€S|
AdlosslLes
Jalossloest
adlosglsesl
datossivest
dalosslees]
datoselzes|
adlosgltes!
daiosel0es|
dalosslezs|
Jddlosslszs|
dalosslezst
Aatossiazsl
Aaloselszs|
ailosslves!
Jdalosglezst
ddlosselzzs|
datossl1zsl
ddloselozs!
Jatossleis|
Adloselsisi
datossiList
JdJlosslois|
Jalosaicis|
ddtossivisl!
Jajosgletsi
ddlosslzis!
Adlossltis!
datoseiotst
43loss 605

* ¥l |
o ol -onl
IN O1LNT
{ | |

(8€ JO T 1934S) NOISNVAXH NOILLINIJHA HOVAYALNI TVNDIS "T-L'1 A'TdV.L

1.7-25



320REQO007

0 S zZ1 L 9sS L s € 1 8L 6§ €
8 L Lt 999 S 6 6 ¢ vy v b
i | 1 [ I T [ T I

tzliipl [ I A [ R (R T T A I N K {1] ]

1zlel | O N D O I [ TR A E R I A N k41

1zltel | T N T I B [ TR TR E R I I N ¥ {11

izhivl R O O B T A [ I S I I I K 40) |

tzliel [ [ Y I TR T I I K40

FARSA [ T T I A [ Y T TR R A I K {1

FARLA [ T I T I [ R Y AR T I N N KX

lzliipl [ T T T A [ TR TR ER R I I B 41 |

FARLA [ I I T I I [ R TR T R A R 411

AR A | I R T O B [ A Y IR R I N K40}

fztivl [ I R I [ Y Y IR R O O N ¥ A1

1211p) [ O I B S I I Y Y R AR I B B K4 1]

FARTA [ I R [ I I N N A R 4]

lzltel (R N S B O I [ Y T [ R I I N K 4]

RARS A [ O I T I I [ T I N A I I e ¥ Ao}

FAREA N I O O O A [ R NS R O O B B K44

1zt [ T A tror vt tezol

lzitvl [ T N I (1 T S R T I e KA
1zltpl [N (N R Y R T I B B KA1

FARED] [ T I I I I [ Y I TR A O I K 0]

1zitel [ O I I I ([ T R A I B 4]

FARE A [ T T broor e 1eol

1zitel N I A T I I [ Y O I A I B N K]

FAREA R T TR I B I | tEr e e iezot

FARTA [ O (A I (R R I O O B K401

lzitel [ T A B I I [ Y T TR R A I N K 1]

FART A I I T I N A N Y R AR R N N I K}

(FARE A [ A A [ I TR T T T N 1]

FAREA] [ I A T O A I Y I T e B A KA

FARLA [ I R I | R TR S O I B ¥ A¢] |

tal ai bt latall (1bc (N T IR R I K« I IV B

111 1l 1a {21 lotolIni 1at 1 &t 1 #1 txi s

ldl al la 1Ll 19ixial Ixtlalamlzglami 111 al |

tvl x1 -onNtortay I-taiat Ll === e 1gtdal mt |

121 31 gIisiovlol  ITl---13nIvA vival anNd jravistdl 19/1°91

l—— I Iioadl -~~~ ——— lxlolsolos|

1/7//7/7/7/47/77771 1DINORI NOILAI¥OS$3A VYIva I LISIHNINKI

TPWION @ATeA IBTUI I8jeM
ssedAg eatep OTU]l J93eM
uQ godd ATA 238TINQ I9jeMm
330 9004 ATA ISTIN0 I98JEM
TRPWION @ATEA I27IN0 I@eM
ssedAg satrep aeTang IajeMm

snijels [ eanyred [ elnoduy
snijels Z eanyred [ eynoduy
snijels [ einyrej g eynoduy
snjels z eanjred gz eyrnoduy
snjels [ eaxnyred ¢ ernoduy
enjels Z @inyied ¢ ornodwy
snje3s [ eanyred p ernoduy
snyels z eanyied ¢ ernoduy
sniels [ eanyred ¢ ernoduy

snjels z eanyrey ¢ ernoduy
snjels MO bop burxepul WIS
sniels MD bBop burxepul WIS
Uo HO0Y ©ATeA TTTd uobry
330 €D0d eateA 11714 uobay
uadp eaTeA TTTd uwobay
pesoT)d ®ATeA TIVd uobay

up good 1 ssexd SOV VIJI
330 8004 1 ssexd SHV VIAI
uQ @004 Z ss81d SOV VIAJI
330 €004 2z sse1d sgV VAl
uQ g00Y ATA 3Juep wnndep
330 €204 ATA 3USA WNNORA
uadp eATeA JUSBA wWNNDEA
PosOTD ©9ATRA JUBA WNNORA

ROIL4IHNOS3A

(8¢ JO £ 1934S) NOISNVIXH NOLLINEAHA HOVAIALNI TYNDIS "¢-L'1 HI4V.L

Jd1058 18951
JdaloseiLosi
Aialos8 19961
ddlossls9s|
dalossivast
d3lossless!
J3losslzost
ddloseltes|
Jatosslosst
d3lossless|
Ad31oselsss|
AaloselLssi
Aaloselass|
Jdlosslgss|
dilosslvss|
d3lossless|
dalosslzssi
41106811861
dilossloss!
dalosslevsl
ddlosslevrsl
JdaloseiLesl
dalos8l9vs|
d3toselspsl
dalossivesl
dalossleps|
daloseizest
daloseltes|
d3losslowsl
aJlossleest

© ul |
o ol oNI
IN D1LNT|
| ! |

1.7-26



320REQO007

FART A
FAReA|
FAREA|
FARSA|
1zitvi
1zitel
tztivl
FARL A
FARLA|
FARSA
FARSA|
FAR A
KAR1A|
FARA 2]
1zite)
FARLA|
lzltwl
FARS 2|
1zt
FARL A

vl x|
1Ll Al

P latalai
14 §e 1oloInl
la 11 1o1xial
‘onlorlal |-faldl

V//777777777777/1 1DIRORI

lat 1 #l

# Ix| si

txliglaMlzglaml t1l al

[ pE— [

||||| talal mi
arsioyinol  IIl---130TYA YIVG! QNI ) 1yvasidl
........ T R T o R

lo/1 -9l
I1xlolsolosl|

ILISTHNINR]

uQ g20d 1020{ Uuod 13T3ITed
330 €204 I03I0K uuo) I8T3Ted
pepuaaxg uuo) 19131184
JON-pOpPUBIXY UUOD I1913T24g
p93oe11ay UUOD IBTITSJ
JON-Pe30RIIIY UUOC) I8TI[3J

uQ €204 POW paeny

330 €20 POW PIENH

uQ €004 POW wIId UTeW
330 €204 POW wrId UTeH
uQ 8324 POHW Ped UTER
J3J0 €004 POW pey UTeH

PTOD
pP1oD
PTOD
P1oD
p1o0
PTOD

uQ €004 ¥ POW 18004 1I0H
330 €204 ¥ POW 1food 1IOH
snjeqs [ eintred 9 eynoduy

snjeag z exnyred g eynodwy
snjeas [ eanyted 1 obpraaxed
snyeas ¢z eaayrred [ ebpriaie)d
gnjeas [ eanirel z ebptiaied
snjels z exnyrel z ebpriaie)
snjeis 1 @injtel ¢ ebprIlzed
snje3ls ¢z einyiey ¢ ebprajre)
gnjels 1 exnrred y ebprijxen
gnqeas g eanytel p ebpraiied
senjels 1 eantred ¢ ebpraaxed
snjeag gz eanyred ¢ ebpraiie)
snjeas [ eInTyed 9 ebpraired
snaels z exnyred 9 obprIlIed
up €904 POW bursing yoenW

330 8004 POW BuTrsng uooH

NOILAI¥ds3d

(8€ 3O T 1994S) NOISNVAXH NOLLINIAIA HOVAYLLNI TVNDIS T-L'1 A14V.L

ddloselees|
aalosslLes)
ddlossloes|
Ad10s81666|
ddlosslresl
ddloseiees|
Jalosslzes|
Jddloselies|
dilossloes|
Adlossless|
ddloselsssi
JalosstiLesl
Ailossloss|
ddalosslsss|
Jalosslves|
ddalossless|
ddfosslzesl
Jdalossl18G]
dalosslosst
AdlossieLsl
dalossleLsi
ddtosslees!
ddlossloLst
ddlossisLsl
ddlosslvest
Adlosslees!
ddlosslzesl
datosslics!
adlossloLs!
Jd3lossle9s|

1.7-27



320REQO0007

1.7-28

0 8 S 1 L9sS Lt 6 € 1 8L S 06 L9 €

8 L oL Lt 999 S § 6 ¢ 2 2 b€ 00 0

| (| |1 1 [ I I B | (| [ |
lzltivl | O I A [ I R R I I e Ao | 1a od&l uorjeaqrren g dnoin D1 J3loselez9 |
lzltel [N (O S T I I | [ T R R R I e K1) | | g dwel Y3D I93°9H paeno 20H JdloselLzel
lzltel | T N T I A | | N T T E I B B F00) | | z dws}, 13D 134 wrag uTeW 3I0H 34106819291
lzltel [ Fe o e izol | | Z dwa] 131D I3IH poY uTel IO0H 33|0s8lcz9l
FARS A [ T I I | e e ozol [ Z dwa] 123D 1e3way 1e3s00d Jalosslbzol
FARS A | T T T I A R Y R T I N N K01 | 1z dwal 13D 134 wrIxg uTel pTod JAJ310681€291
lzttel [ I I A (I T I R T O KoY | | Z dwe), 13D 183eay preny prod JA3l06812291
lzttel [ T T I I I | [ Y Y T I T B B 4] | I3 edAL uotjexqried ¥ dnoxs D) ad106811291
1zhtvl | I T IR I A N [ O N I T I N N K401 | Is edAl uotieiqrtep ¥ dnois I Adlosei029 |
{zltpl I T IR T A A | [ T R R I I I A K 41] | 1g ediL uorzeaqrTed ¥ dnoao DI A31056816191
IRAREA] [ T R O A | [ Y Y I R e A1) | | | 1 dwal 12D I3H ped UTeH PTOD Adloseis19l
1zitwl [ O I A I ey b tzol | | t dwa)l 13D 134 wyig utrey 3JoH 3dloselLiol
FARSA| O A [ R T I T I I e K {0} 1! up €004 8 PO 3Isood I0H JJ310G6819191
lzltel N Lt zol [ 330 €004 § POW 1sood 1°H Jddlossisi9l
1Zltyl [N O S I I A | ([ T R TR A O O 01 (| uQ €004 eTnpoR piens 10H JJl0s8iv191
lzitvl LA TR E T S B | IR R TR N N N I B 4 3] | [ 330 €004 eInpoy pieng oH JJl0G8IET9)
(RARE A [ I I A Fd 0 F b lzol (| uQ €g0Dd ¥ POH wTig uTeWloH Jdloselzigl
lzitpl | Y T N B [ T Y I R I N k411 | | 330 €204 ¥ POW wWTIIg UTeWIoH 3310681119
RARLA I I TR T B [ R R N I N N N k4 | | U0 g00d € PoH wTag utel IoH JA106810191
FARSA I I I A [ T A R I I I R k01 | | 330 €004 d@ PoR wtiag urel JoH Jd105816091
(FARS A [ S T I N I I Pt E 1l leol (. uo €004 Y POH pey UTeH 3oH 310581809 |
1zltel [ I R I A et e lzol | | 330 €0DM ¥ POW ped utey 3JoH Ad10s8iL09|
lzitel | I O I I N [ T I R R I e K A0) [ UQ €00 € POR peyd utel JoH 33105819091
(KARSA] [ T O I+ 1 1 1t tzol { | 330 €004 € POH pPed uTeH 3I0H Adl0s815091
(RARS A [ O S I I A | [ I A R IR R Y A K411 [ snjels [ MOTJIITVY §O4 ddlosslvosl
1zitel [ I N I A I R R I e r (0] [ £n1e3§ Z MOTFATY $Od Jdloseleo9l
XARE 2 | T N B B I | | S Y TR T SN B B 1] [ sn1e3s [ MOTJIITY SAd Adl0681209|
FARS 2] [ I I A [ T I I T I R N k4] | sn3e3s | MOTIITY $OS Adlosslt1o9l
lzlitel [ I I A [ I I N A N k4] | | uvo @004 axq bBureTng a8T13Ted IJI06810091
FARCA I R [ R Y [ N T I N K A1) | | 330 €204 Aa1q bButs{ng xet13Ted A4(068166G]
131 al b 1alalal a1 F 1 tal /1 ial | | |
111l 11 g 1zt loloIni talt t &1 | #1 Ixl st | 11l [ |
ldl 4l ta 1xl 1otxiAl (xlrgiamlzglaml 1l ai | 3inl (I { |
Ivl x| "oNlorial f§-13igdl [PAEEEE |~ latal Ml 1 91 | NOI11LdI1¥0sdd |- dl |
Ll 3l arsiodloal  ITl-—-1307TYA vIval ana lpavisldl 197191 vlal 10 Ol "ONI
fmm e [ R Kok R T ixlolsolosl slinl IN DlLINa|l
V/7/7777747/77/771 1DIROKI NOI1dId2s3dd YINg ILISIANINKE  0lDl 1 | {

(8€ JO G 199YS) NOISNVIXH NOLLINIAFA JOVAULLNI TYNDIS "T-L'1 714V.L



320REQO0007

0 8 G z1 L 96 L S £ 1 8L S €
8 L L Lt 9 99 S 6 6 ¢ ve v b
| [ (I [ [ I I [

FARG A | I R T I [ Y Y R A I I I ¥ A7

(FARL A R I R I I A rEr ot lzol

lzltel [ S T IR O N I | | T K Y A O I R A ¢]

izitel [ I Vo tzod

FARLA [ I S T I Py ot e leol

tzliwl [ N R [ R TN Y I A IO B A1 X |

FARS A [ O O rt ot e leol

lzltwl { AN O IR PO N N (N N N T IR N B B K41

FARS A [ T I R I A [ T Y R O T A I k411

(FARS A [ T I A rrot 1 et leol

KARS A [ T I 1 R TR N A AN B B Ao}

FARSA| | T I T I [ T T N I A e kA

FARSA [ I N N A [ T T Y A A I S k401

(FARLA| N tror e leol

FARS 2| [ I R A 1 T I RN R I N I ¥ A7 |

RARS A IR T R T A [ T Y IR N O I N k411

FARLA [ I T N I A | [ T O R N I B B K417

FARS A R tror b leol

1zitel [ T R N N A | [ T S TR N N IR B K411

tzltel AN (O N B I I [ T Y R N O N I b4 X |

FARSA| [ I N N A (L O T N N I B 411

EARS A NN T R I A A [ T I N (R N I R KA

1zlitel | Y A N O I Py e teol

FARS A AN T TR IO O A N Y T Y A A I B K {11

1zlityl [ I I N A P10 1t 11 leol

FARS A} AN T O I I A 1 T Y R R (N I B 417 |

FARS A [ O I O B ry 1 ey teol

1ziivl | AN T TR A N [ T R R A O I B kA3

FARLA [N T R O O I | ty 1t e o tzol

1zltwl [ I I T I A N Y R O A A I B {01

tat al It 1 tatalst [ HE T O A I e I

1Tl 1l g 1l 1oioiN| tat 1 #1 | #1 1x1 st |

lal al g il 121xlal Ixt1glamizdalaml (1t al |
¥l x| -oNlorlal (-lglail Ll-——-—= | === 1g1al |
1Ll 31 arsiodiol  J1l---1301vAa vival and (pavislal to/1-9ol
|- I INIDFY|—————— - m e m - txlolsolosi
V/7/7777777/7/77%  1DINORI NOILAI¥DS3EA VIvVd ILISIKNINKI

06

b€

[
i 2z dwa}l ¢ eydwesg
| z dwes], 9 @1dwes
| ¢ dwa], 1 eydwes
| £ dwa], z e1dweg
| g dwa], ¢ eydweg
| ¢ dwey y etduweg
{ ¢ dwa] ¢ aydweg
| ¢ dwaj 9 eydueg
{ v dwa] 1 eydwes
| ¢t dwe] z etdwes

)

!

|

|

!

|

!

|

1

|

| t 1 dwsyl 13D XIH PeY UTEPW I0H
I 1M edky votraeaqrTed o dnoig JJ
| |s edig uvotaexqiyed O dnoio D
{ g odAy uotaeaqried O dnois DJ
[ 1 dwaj 131D 193°9H paens I0H
_ _ 1 QEOP 130 930 X936009Q
| 1T dwa] 73D I3Y WIIg UTeH PTOD
| } 1 dwa]l 13D I®3EeH pIeNy pPIod
| Iy edAy uoraexqrTed @ dnoio OJ
| |s edAl uoraeaqtiey g dnoio 01
{ lg edAy uoraeaqrTed @ dnoin 31
{ | z dwsl 13D IIH PeH UTeH PTOD
| 1 dwe] 1 etdweg
| 1 dwe] z eydwesg
i 1 dwe], ¢ etdwes
|

|

|

|

|

|
t
|
| 1 dwe] p etduwes
| snaels 1§ mo(3 3IueTood VALl
{ sn3je3s z§ MoTd JueTo0) VIAI
Iy edXky uorjeiqrten € dnoxo D
}s eodAL uoraexqrted g dnoio DI
Il
11l
dtol
ol | NOILdI¥osaa
vial
SInI
niol

(8€ J0 97 193YS) NOISNVJXd NOILLINIAHA JOVAYLLNI TYNDIS "¢-L'T 14V.L

Adltoselesoi
ddlosslLsol
Adlosslosal
Jaloselssal
ddloselvsal
Jatosslesal
adalosglzsol
Adtosglisel
adlossiosal
ddlosslevsl
ddtosselsrgl
JdzloseiLval
adlosgloval
Jaloseisval
Jatossler9l
aalosslersl
ddlossizral
3alossl1r9 1
dalossloval
ddlossliee9l
daloselee9l
dalosslLesl
Ad3toseloc9 !
dalosalsegl
Jalosalvesl
Jd1osetee9l
dalossizesl
Jdatossl1esl
ddlossloe9l
aatosslezal

1.7-29



320REQO007

0 8 § z1 L 9sS L S € 1 8L S € 06 L9 €

8 L L L L 999 S § 6 ¢ vy v v bE 00 O

| (I |1 [ | I I I | (| [ |
FAREA | T R O | [ I N R R N A B 4] | [ dwa] 1873IN0 I23eM WAY J410681889 |
FARCA [ T O I A | [ Y Y N R O I N KA1 [ 1 dway ¥ootrd £ 1 ordwes 13j0s581L869 |
(FARS A | I TR T I B [ T T R O I e 40 [ z dwa] yoord rD 1 erdwes J33losgioggl
lzlipl [ T I [ N I R R I e 1] [ 1 dwa] yoord o 7 otdwes 33105616891
K4ReA I T I Lrr 1 teol 1 Z dwa} oorg D Z ordwes Jajosslveol
1zlted [ T I [ T I R I T O e 401 bl 1 dwa] ootd o ¢ eydwes aafossles9l
FARCA | T I T I I | [ T N R O I I ¥ 11 bt g dwa] xootrd ) ¢ erdues gilosslzesl
KARE2 [ T T I I L0t teol (I 1 dwa] xoord O ¢ etdwes a3l0s61189|
FARLT [ N T I T A tr & 1t 1t ozol 11 y dway ¢ eydwes J3losslos9l
izl [ I I I R A R N k(0] [ vy dwel y erdwes 131068}6L91
AR A [ T T N A O R N I B K {11 (| p dwe], ¢ e1dwes JJlos816L9l
1zitel [ T O T I I N A T A T N A ¥ {11 (I p dway 9 erdwes J3loselLL9l
1ziiwl N P00t Er tzol (I G dwsj, [ eydwes J3ios8l9eL9l
tzlivl I T O I I O Lt b teol It g dwa] z erdwes JalosslisLy!
[KARS A | IR I R I I O | [ Y O TR A O N K401 [ g dwe] ¢ erdwes 3ilos8ivLol
lzhipl [ T R T I A 1 R Y AR T N IO I ¥ (1] | (] G dwey y eydwes JilossliciL9|
lzlivl (N N ot 1t 1y 1 izol (| 6 dwe] ¢ eyduwes 33105812191
1zltel [ T I I I [ I TR T T I O A KA1 1 G duwey 9 efdwes 3il0s811L9]
lzitel [ T I A (1 TR T TR N N O I B0 X (I 9 dueyj, | eydwes 3310581091
1zZite [ T N I I A Lo e lzol [ 9 dwe] z eydwes 31106816991
1zhtevt I T I I P00 11 b v teol [ 9 dwey ¢ eydwes aalossle9sl
tziivl [ T I T I [ I N R A e 1) (| 9 dwey, p eydwes 3al0s81L99]
(FARLA [ T T T I A [ TR T SR T A A N K41 [ 9 dwe], ¢ eTdwes 33l0s819991
FAR{2] I O 1 T T O A I D A k'] (| 9 dwey 9 eyduwes Jil0s815991
1zhird [ T R I A A | I Y R A R T N N ¥ 01 (I 1 dwe] ¢ eydwes 3310581¥99|
AR A [ T R I I tr ot e ol 1) 1 dwey, 9 eyduwes J3|0581£991
1zlipd I T N I I [ R N T N I R 4] 1 Z dwey 1 eydueg 33105812991
FAREA [ T O O O I [ T Y AR N A O N K11 (I Z dwel z erdwes J3{05817199|
lzltw! I I I I I | Y Y A N T A N K401 (I Z dwey ¢ eydwes adl05810991
FAREA [ T TR I I A | | R T IR S I T B ¥ A1 (| Z dwe], p otdwes 34106816591
13l ai I 1 jatatyl lat ¢ 4 at /1 1l | | (
Tl 11 g 1el lololni Ial | 1 b &l ixl si | Il I
lal 4l la 1Ll 1olxial Ixtigigmlialaml 111 at | dlnl | ut |
Ivl x1 -onlortal 1{-(3lal ILl----- [ 1g1al mf + ol | NOILJdI¥os3d i+ 9l
1Ll 3l gIsiodiol  1T1---130T¥A YIVdl and lidvisidl 19/1°91 vlal 10 ol “oNI
R e T T I R o I 1xtolsolosi SIH) IN OlLNG]

V7777777777777 71 1D1NOHI NOILAIHDSAd Yiva JLISIANINHI niDI | | l

(8€ JO LT 193US) NOISNVJXH NOILLINIJAA HOVAYALNI TYNOIS "T-L'1 314V.L

1.7-30



320REQ0007

0 8 S 1 L9S L 6 € 1 8L S €
8 L L L L 999 S 6 6 § vy b b
| [ [ [ b [ | [ I |

FARSA [ T A (1t 1ttt 1zol

iziipl | A SR I B I Pt et tezol

lzitel [ O R T N I (N T IR H R I I R A o]

lzltpl { N O TR O O B T TS TR R N (N IS B K4 X

1zitel I T I t1r ot e lezol

FARLA ([ T T I (T TR R R IR N I R KA1

lzlitvl R I S I P e teol

tzliwl [ T Y T O O T T TR O N I O R Ao

1zlhtwl [ R I I I [ T T RS T O A B KA o}

FARCA | T IR T B A Py vt b teol

FARGA| R T T O I O 1 T T R N S AR B K412

FARS A R Y R O T I T T TR I O e A

1zltel I I T O N I [ TR Y IR N N IR R K42 |

FARS A [ T TR O I 1 T S TR AR O N R KA o]

fzitpl t v et T TR T I N N I I K41

tzlitpl [ I R A 1 T T N HR A I B K400

lzttwt [ I I I I T T IR S T B N R A

FARLAl (N T IR O N A 1 TR TR Y R I (O B A o]

FARSA| [ O TR I A T Y TR N N T I B A o]

(FARCA| | N R T N O | P11 v 1 tzol

FARSA| R Y R T I A T T TR R R I I R kAo

(FARS 2] I T TR I I TR TR IR N NN N N B A1)

(FARY 2] [ I A 1 TR [ Y N O O I A o]

tzitvl N Pty deol

FARSA [ T TR O I O I TR (R A R B N B A1

FARS A R T R T B A T TR I T R I I R A o]

[FARSA| (N I T A T TR TR O R N N B K {]

1zliel [ S IR O I I 1 TR TR N R O O B 4 o]

tzitel (N T TR T I O 1 TR [ T N O I B {1

lztivl (R I S I A N T N T (R N I B A ]

iai al P ralalal a1 v 1 tal /0

i1l 1l 12 12t 1oloINl 1at 1o#1 1 o#t Ixt sl |

lal al 1a 1Ll 12IXiAl txlialamizgaiamt 11t al |

Ivl x| -oNlortail I-13ladl 1l ——--- |- latal mt |

121 31 a1siodlol  ITi---1307¥A vival aNa lluvasldl 19/1°ol

|~—— e | Iy~ I xlolsolosl

V/777/77/7/77/7771 1D1NORI NOI1dI¥0osdd ¥lvd ILISIANINK]

| ebeitop 183vey piens pIod
| jua11n) I931esaH paeny plod
|31oA I9109H Axeuwtidg uteR pIod

in) 193esj

Z duayg,
1 dwaj,
z dws],
1 dwej,
Zz duay,
dwey wiy

Axewtig urv

abeitop 1918y poy ur
qUaIIN) 19731P2H PaY utv

Xoot1d O ¥
Xo01d £2 S
¥oo1d £I S
Xoot1d €O 9
¥oot1d £0 9
auswuby 1V

dwal, %o

dwa]
dwa],
ybty -
Moy —
ybty -
Moy -
ybTH -
Moy -

eW P100
©H PT90
W PTI°D
o 1dweg
e 1dweg
ot1dweg
e1dweg
e1duweg
e [nodwy
1], WIS

dwsj, 1030 Hurddeis si3

exeydsowly Iemo] VIJI
ezoydsowiy 1oddn vaJI

uotieIqITED
uotaeIqITeD
uotT3RIqTITED
uoTIRIqITED
uoTIRIqYTeD
votyRIqTTED

|
|
{
NOILAIMDSHA i+ 9l |
1o
IN
|

1
1
[4
4
€

€

XnW QL4
X0W gLy
X0 giy
XOW aid
X0 gLy
XKW a1y

dwej], 187IN0O JOleM VIl
dwej 191Ul I83eM YIJI
dwey, T124s PUd PTCD HAH
dwa], 1124S PUd AIOH KN

z dwel oo1g [D ©UOZ 1O0H
1 dwol] xo01€ D ®U0CZ ICH
1 dwaj 3oold (O eucyz P1oD
Z dwej xo01d D °UOZ PIOD

(8€ JO 87 199US) NOISNVAXH NOILINIZZA HOVLYELNI TYNOIS "¢-L'T 414V

AdlosslgtLl
dalosgleiet
ddfosslotL)
dafosgiciL!
JdalosslpiL]
JalosaletL)
Jatosslzicl
datossitiel
Jalosslotel
AdfossleoLl
dalossisoLl
ddtossltoL!
JdalosseigoLl
AajosslsoL!
JalosslvoLl
Aalossleocl
ddalosaizoLl
ddlosslt10Ll
dafosslooLl
Jdalose 669l
Jalossle69l
JdlosslLe9l
a310681969 |
Jdiloss |69l
A3ios8ivesl
ddlosele69 |
Jalosslze9 |
d31os81 1691
ddalosslos9l
Adlosslessl

| i
i ]

ol -onl
oliNa |

1.7-31



320REQO007

0 8 S 1 L9S t 5§ € 1 8L 6 € 06 L9 ¢

8 Lt L LL 999 S 6 6§ S vy b ¥ b€ 00 O

| [ (I [ [ I R [ R I | | |
lzltel [ T R [ Y T I TR A I N K 4e] | b Z eanssai1d eanfosqy VAJII JAdloselsrLl
1ziie) [ T N I A 1 T T N R A B B ¥ 41} | | 3uaizin) sng utey Juswriedxdy AdlossiLvel
AR A [ T I I [ Y T E N I I B K {17 | { | obejtopn sng utey juswiiadxdy Jdloselovel
lztivl Y Y IR T I B [ TR E N T I N K {0] | 1 butpeay A31o00T®A pavog SWS Jd|0G8iSwL]
FARLA| [ A R I I I | [ Y T H T O I N K 40] | I sbejrop 19309y 3Isoog 0H JdlosslvbL)
(FARS X [ T T T I I ([ TR T IR HNN T N B ¥4 1] [ juaxIn) 193eey 1s0og 3IoH JAl0GBIEVL]
1zitpl [ O T A | [ Y T E N O I N KA1 | [ ebejTop 1e3eay paens 3IoH Jdlossizvil
tzlipl [ T T I I [ Y T T N O O R K A] (| jueIIN) I8jeay pieny 0H JJ|oselTrL|
tzlivl ([ N R I P11 1t 111 leol | | 31oA xe3jesy Axewrig utew 1IoH adlosslovil
FARCA| I O R B I I | Pt tzol | | anp ze3jeey Axewrag uteq 10H JJloselecLt
FARGA [ Y TN T O B | [ Y TS EO N A O N K {1 | | | ebejrop I83esH poy uyed 0H Jalosslisell
izltel [ O T I I A | I I N I e b A ] | | auexin) Iojeey pey UTeW IOH AdloselLeL!
FARE2! [ T I T T A (N TR Y T T I I N ¥ 441 | | 31oA ¥ eseyd xo3loq buyddeas J3lossloeLl
lzitel [ Y [N A O | | R T TR (R T N B FA¢] (| an)y ¥ eseyg 1030y burddeas JdaloselseLt
1zl [ Y T T I I tr ot leol | | 3ToA € eseyd 1oiaoy burddeas aglosslverl
lzltel [ T A te o E L teol [ any g eseyd rojol burddeas aJglossleel |
FAREA Y T TR S I I bt vl tzol ([ uoT3tsod 1esuy] eoeurnd I3|0s8lZeLl
1zl [ Y T N A [ Y T R N O O N K41 | | uor3tsod Axejoy WyD bBurxepur aJglossiteLl
FARGA| [ O T I | trr ot e lzol | | KWay I030W uvoraeysuerl prded JJlossloeel
lzitel [ T R A A I te o deol (I Kytpruny xemo] VAT Ad|06816ZL1
1Zlivd [ T S A I [ N KN SR N N B B 1] { | ybry ~ uoTaIRIQTITED v XnW ald AJlossiszLl
lzliivl { IR T R I O I | tror e tezol | | moT - uor3jeIqITe) ¥ X0W QLY JddloselreL
(EARSA [ O R O O A (N T T N T I N k44 | | ybTH - weTIERIQIT®D ¢ XNW QI 2dlosslozel
(RARS A (N S T I I A rd et zol | | #mo1 - votriexqyTed § xn{ ald JdalosslseLl
1zltel [ T I O N R Y TR TR (R T A B ¥ A 1] | | ybyy - uotaexqried 9 X0 Gl Adlosslvzel
FARL A [ T T b e leol | | moT - uvoTaRIQYITPD 9 XnW aI¥ J3loseiezL
FARS A [ T I A (Y TR TR A O N I K441 | | ybtH -~ uotTaexqrfed ( XN ald ddlosslzeLl
FARLA [ T T A A [ TR Y R N A A BN K41} | | mol - uoTieaqITeD L XNH Q¥ Adlosslizel
1zitel [ O T I I | tr 0 e lzol | | ybtH - voTaexqTITe] 8 XNW ald JddlosslogL!
1zl | T O T A I I TR N N O IO B K40 | | | mol - uoTaeaqrITed 8§ XNW QI JdlossletLld
14l al L1 lalalxl bat v bt lal /| 1M1 | | |
1l 1! 13 1l 1o10Int 1at 1 &0t 1 #1 1xb sl 1 i1l [ | |
lal al la {11 1o1xial jxlzglamiiglam! (1t at | 3inl |l |
I¥l x| -onlorlal (-talal ILt-——- I iatai mi t 91 | NOILAIHOS3a 1+l |
1Ll 3l gisiodiol  1Tl-—1d07va wival and lrpavisldal 197191  vlal lo ol “ONI
|mmmm - [ B o) et L 1xiotsolosl sl IN DIINTY

V/7/7777777/777/% 1DIROHI NOILAIY¥OS3A Yiva ILISIWNINRI 01Dl | | |

(8¢ JO 6T 193yS) NOISNVJXHd NOILLINIJFAA FOVAIALNI TVNDIS ¢-L'1 H14VL

1.7-32



320REQO007

0 8 S 1 L 96S L 6 € 1 8L S €
8 L L Lt 9 99 $ 6 6 & vy b v
| [ [ [ [ I B [ T B

FARLA] N T TR I I Pt 1 zol

kARSA] [ T I I I I [ Y Y IR R O I N A o2

1zl N T IO I O B P b deol

FAREA [ T R I I A T T R T N B Y B A 13

(FAReA| [ T S B B I ty ot leol

1zitel [N T R T T I Ly oty 1zol

1ztiel [N T TR O A P11 1 b leol

(KARe A N I SR T I Ty 1 bt 1zol

FARLA [ T T I Py vt leol

1zitel N I I I I ryr o e lzot

1zited [N O IR O O tr 1y azol
tztiel | I AN T T I I 1 Y [ N T N N B KA |
fztivl | T T T I I (T T N N I I B ¥4 |

(KARS A [ T R I A tre ot zol

RARS A [ L O O O A tr 1t leol

KARE 2] N T S A I 1 TR TR N SR I N N K403

1ztied I O I T I Pyt e leol

FARLA | I IR T O I T TR TR O A TN N S KA+ ]

RARSA| A I I T N T R T N A I I I K42

tzliv I O TR O I by e eol

lztie! (R T I I I I 1 T TR N N B N B ¥ 411

1zitel [ T NN O O Pror 1t 1zol

RARSA] I I IR I B tr ot leol

FARS A A T T I B I 1 TR T T N N N S KA 1]

KARS A N T TR T I (1 T S T R T O B K 4+

FARS A torr e P b teol

FARSA] [ T TR T I [T R T N T I I I B A2

lzltwl A T I I I IO N TR T N N IO N B ¥ £+ 1

1zltwl [N T RO O T I [T T R [ N T I B K A1)

FARE 2| [ O IO R B L R N Y TR N O I 41}

ial al 11 latatnd - N TR O N I X'« A B

i1l 1l 194 1¢t  1o12INI tal 1 &b 1 &1 Ixl sl |

tal 4l la 111 121XiAl Ixtidalamizglamt 111 gl |

Il X! -onjorlal |-13l3I L~ | ————- 1g1ar ml 1

121 T aisiowinl ITl---ldnTvA YIVG| aNd | 1dvis|dl io/1°9i

|- [ R K o3 1 R 1xtolsolosl

V/777774717777771 1OINORI NOI1LdIYOSAA Y1vVa 1LISIANINKI

popu@1xy umoq PTOH ©I0D
peopuaixXg 110N umod PTOH @300
uQ go0d I01I0HW
330 €204 I010H

pai1oe113y

®1n09g
21n0%9S 3IO0N
ug g200d IIW

33O €004 I3IW

q10ddng
310ddng
a1x1oddng
a10ddng
214 ds
314 ds

pa3ioealey ubiiy
peaioexiey 1IoN ubTlyY
papueax3 ubtiv
pepua1xg 10N UBTTY
uQ €004 I3IH ubTiY
330 €008 I13H ubyv
wiT bty 1Ix3
JoN-wyT Iybtd T1IXI

gH ©10)
aH 830D
eTnoduy
enoduy
eTnodwy
onodwy
eTnoduwy
eTnoduy
eTnoduy
eynodwy
oTnoduy
eTnoduy
eTnodwy
e Tnodury
N1l IeD
AxL %D

©3twTy aFeT IIXA AXL XD
4oN-3TWIT 3FeT X3x3

X1l I°D

wy deg 374 aeocedg IeD

qon-wi den 374 1ededs x€)
pamols we)y HBurxepul

pomols 0N we) bBurxepurp
purssesorg ernodwy
bursseooxg 10N elnodwy

235 JJO €00Y 100K Xepul HIS
qe1S UQ GODY XOIOH Xepul RIS

Karpruny xeddn vadl
1 exnsselgd oINT[osqQy VIJI

NOIldIyOs3d

(8€ JO O 1994S) NOISNVJXT NOLLINISAA BOVAYLLNI TYNOIS "T-L'1 H14VL

oulisslezol
odlisslezol
oulisslozol
odl1gslszol
odliselvzol
oylisslezol
oulisslzzol
odlisslitzol
odltsglozol
ouitssletol
odliselstol
odltsgletol
odtissigtol
oulisglstol
oultsslvi0l
odltssletol
odliselztol
odltsslttol
odlitselotol
oulissleool
oMits8 18001
ovliselcool
odlissigool
odlt1s81500|
oditsslvool
odliselico0!
od11681200!
oditsgitool
ddlosslostLl
3dlosslevel

gl |
© ¥y |
o ol "ONI
IN OlINT]
| | |

1.7-33



320REQO0007

0 8 G Z 1 L9¢g L S € 1 8L S €
8 L oL Lt 999 S 6 6 g vy v b
i (I Pl (N | T I [ I I

1zitel | O Lt 0t 1 e lezol

FARSA| [ [ I I D I I e 4]

lzttwl [ I R I [ N I R I B I A1)

lzitel | T O [ D D O e K A1)
lzitel [ I R [ Y N A A0}

FARSA| [ I A o teol

1zltel R T R [ I I N R O I 1)

1ztivl [ T [ I T R R I I KA}

FARCA [ T { I I S I N A 0]

tztivl R T [ Y D D I e b AeY

FARS A (R ot 0 0 e lzol

FARS A [ T I | R T IR T I I I I A1

tztivl I [ N N ]

FARLA| [ A (R T R R D I I e K Ao ]

FARCA| [ T [ R Y I D I e o]

FARY 2] [ I I A e ]

1zitpl | T R I [ I R I e 1Y)

FAREA [ O I I I A [ N Y R D e b A]

EARS 2| A I I [ A ]

lzitel | T R O [ Y N A R N N N k40X

FARCA| [ A [ N R I e ko)

lzttel [ I A [ A e e ]

FARCA [ T I I [ I I R R O e kAe))

1zityl [ I A N [ N A

lzity! [ T R B A A [ I R R T I K01

(FARS A N [ I R I O I e K £oY

lzltvl N O | I D e e o)

FARS A N e izol

1zltvl [ T et 1zol

(FARSA| [ [ N e A

gl al b b 1alalsl [1bc A T R T I el I

1l 1l (@ iet 101DIN] 1al 1 &b 1 #1l Ixt sl |

lal 4l ta 1Ll 1oixial |xlaglamtagiamt 11l al |

Ivt Xi -oNiorial {|-13l13l 1Ll -~=-—- l-———= tatal ml |

1Lt 31 a1siodiol  1Ti---1907¥YA vival aNd 11avastidl 19/1°91

- [ R Ko 3§ [ IXxlolsolos!

V/7/7777777777/771  1DINOKI NOI11LdIYdsda viva 1LISIRNIRAI

uQg go0d
330 HODd
ug 4004
330 9004

pa®s8o1dD

UQ "g00d
330 €00d
§N3IeIS MDD
snaeas Mo
uo

310

uo

330

BWOoH

ewoly 1ION

£691g3 sdVY VdJal
§§814 SdV V34l
€6813 SdVY VIJI
66914 SdV VIJAI
eAaTepA TTTJ uobay
oATeA TT1Y4d uobay
aATeA TT1d uobay
eaTeA TIVd uobiy
bop burxepul RAS
bop burxepul WIS
€008 £3T1113n SD4
8008 Aar1Tan s04
Keyey sng weisig
KAetey sng weiskg
uoTaTS0d eoeuIng
uoy3lTFOg @oeurng

- = NN

pepeaoxy [AI], ewpIix3d uing

ug g00d
330 9004

pepeaoxd JON TAI] ewI3IxXy uing

eAYIg x030K de3s
eATIg I030y deag

U0 @004 yo3In[d 1o3jo0R daig

330 €004 Yyo2InI) 1030 deas

uQ €008 IIW uvoTIRTX prdey

330 €004 23N uoy3eTX pydey
uQ €204 YoIn[d uollerx prdey
330 €004 yo3Iny) uotrjeyx prdey
uQ HODYH exeld ejes Tyed

330 8004 eyexg ejes [tred
poIdeIlIay umod PICH €10)
pejoexlasy 10N umoq PTOH ©10D

NOILdI¥IS3d

(8€ 30 1€ 193YS) NOISNVAXH NOILLINIAAA ADV-HIFLNI TYNDIS “Z-L'1 41dV.L

odlisglssol
odlisslLsol
odlisslesol
odlississol
odliseivsol
odlissliesol
odltsslizsol
odlisglisol
odlisslosol
oMl1s8l6v0|
odlisslerol
odltseicvol
odlt1s8lorol
odlteeisyol
odltsslevol
odltsglerol
odltssizvol
odltssitvol
odltsslovol
odligslecol
odlisslecol
odlisglceol
odlisglocol
odlisgiseol
odlisglreol
odltssiceol
oyltssizeol
oditsslieol
odltsslocol
ovltsslezol

© ol |
o ol "oN|
IN DIINZ]
| | |

1.7-34



320REQO0007

0 8 S 1 L 96 L 6 ¢ 1 8L S €
8 L L L L 999 G ¢ 6 § vy v b
| I [ 1 | I R [ T

(FARSA [ N N T O P11t eol

FARLA I T R B B I T N N T T T I B K41

FARS A [ T IO I I Pror o lezol

1zitel [ I A T T R N N B IR B K 4]

lzitel R O T Y I B T A T N N T A IR K 4]

FARLA I T O T B I (T T R R N T N B K1

FARS A R T T I I b1 1 eol

tzhwel I I N I I O Fror ot et leol

[k4AR4A [ T T I A T T R N N N I B K41

EARLA (R S R T N I T TR T IR IR N Y B KA ]

FARCA | T R T I I T R TR T N T I R K { ]

(FARS A T T IR I I T O O I I R K {1

FAREA] Y T N T B I Py leol

1Z1te [ I T I I T T T T T I R R k4]

1zitel [ O T I A A (T TR T T IR N I B K A2
1zitel [ T T N A P 1 1 eol

FARLA (N T T T I O 1 T T S T O R K {1

FARCA I T I T I IO (N [ A N TR A N N B4 1

FARS A I T T T B I | T R N N N T IR R K A+ 1

lzhivl [ I I I I t o0 1 leol

1ztivl 1 T IR O I I T T T T IO I I B KA )

1zitwl [ I T T T T T TR N Y N ¥ 4o}

lzitel [ T IR T I 1 TR O NS T I I K4 ]

Izltel (N N O T I T R O T N N O B K4 ]

1zltel N T S I O I tror ottt deol

FARS A (N T IR T T N T R N A T N B 41 1

FARL A IR T TR O T A T TR T N SR T N B £ 4]

FARLA R T IR T I B Frot b leol

K4 RS2 [ I R T I tr ot e teol

lztip! [ T O T I T A T DO T I R K4

1al al b lgialel (X T O D I ¢ L B2

o1l 13 1el -loloInl 1al L o#1 1 %1 1xl st |

lal al 1a 1! 12iXIAl ixtialgnlzgiaml 11l al |

ivl x! -~omioxial 1-13ldl ll----- | =———- latal Wy |

1L} 91 aisiodlnl  1Tl---13nTVA ¥Ival aNd |puvLsidal 19/1°9l

e T 4 o b R iy 1xtolsolos|

V747747417477771 1O1RORI NOI1JdIY¥Os3Iq ¥.ivd ILISIHRINRI

L9 ¢

00 0

. I |
gniels 1 oanyred ¢ ebpriaxed Oul1ss8 880l
snqeag z eanjyred € ebpraized ddliselLsol
gnqeas [ exnyre3 z ebpriaxed odli1se1980|
gnieqs z eanyred g ebpraazed ddl1s8ls60!
enae3s [ eanyred [ ebprxaxed DWlics8lveol
gnieag z exnrred 1 ebpraaxed ouitseliesol
snajeas [ einyred 9 eynodwy odi1scizeol
snjeas z eanyrel 9 ernodwy 5815w iT80|
snaels 1 einyred ¢ eynodwy O¥ltseloeo|
gnaeas z eanyredy ¢ eTnodwy JUl1s8i6L0]|
snajels 1 eanyred p ernodwy dDultseisLol
snjeag 7 einTrel ¢ eynoduy dulisslLLol
snjeas 1 eanyrel ¢ ernoduy o¥l1s819L01
enjeas z eanyrey g ernoduy odl1s8isL0l|
gn3jeag 1 eanyreg g eynoduy dSuitseiviol
snaeas z exnyted z ernoduy duitseleLol
snieag [ exnyred 1 eynodwy Dui1s81ZL0l|
snjeag g exnyryey [ efnodwy Oul1s8|1L0|

TewioN ©ATEA 39TINO xo3eM OulissioLol
ssedAg eates 39TIng T03EM DUIT1681690|
up €004 ATA 391an0 Ie3eM D¥)1s818901
730 €004 ATA 3eT1ang 1e3eM DulissiLoo!
TewioN eafeA 3eTul Ieaem Duliseiggol
ssedAg eafeA 3I@Tul IoaeMm Ddl1s8i590]
uo 8004 SATPA 30TUI I193eM DYI168I¥90l
730 €D00¥ @AT®A 397Ul I93eM DYl1s8lEsol|

uadQ OATPA
pesoTd SAT®A
uQ €004 ATA
330 €208 ATA

quep wnnoep
quep WNDOPA
quep WNNOEVA
quep wnnoep

ogitselzsol
oultselt90]
oditsslogol
ouliselesol

NOILdIy¥osdd i { |
0.0l oNl
IN D1INT|

(8€ JO T€ 1994S) NOISNVdAXH NOILLINIAIA HOVAYALNI TVNOIS TLU1a1dvL

1.7-35



320REQO007

UQ €004 ¥V POW wWTId UTeWIOH
330 €004 ¥ POH wyxd UTeRioy
uQ g004 e 1npol
330 902y oTnpoyn
U0 4204 4 POH

330 49204 9 POKW

Uuo €004 Y POoH

33O €004 ¥ POH

UQ 4004 POW p@y
330 9204 POW pod
UQ 9008 POW wrig
F30 9004 pPon wragd

pieny 0
piens 30H
1soog 10H

1so00¢g

A0H

Isoog 104
1800g 1I0H

utTeR
ureR
uteR
utey

uQ €504 POR pIeny

330 €004 POW paeny
pejoexjey
I0N-p@IORIIOY
pepuaixy
JON-pOpUBIXT
UQ €004 X030H
FJO €004 I030H

Jio

uo
snjeag
enjejs
snjejs
snje3s
enjeag
snje3s

uuo)
uuon
uuo)
uuo)
uuo)
uuo)
uQ g204 Aaq bursyng
330 €00d aaqg bursTng

P1oD
PToD
PT10D
PT0D
PTOD
PTOD

1013794
x8T379d
181319d
I813710g
x0T13(ed
x9T3T®d
I8T1310d
10713794

8004 ROW bursing yoey
8004 pod BbuteTng yoey

odliseigit)
odltsslertt
odlisslottl
odlisslgrtl
oMI1S81pIT
odligsglettl
odltsglzitl
odlrssltitd
oditselottl
odlissléotl
odltssigort
oditsgltotl
odlissisotl
odlisslsot!
odlisslpoti
odlissleot|
odftsselzotl
odttssltotl
odtisgloor|
2UI15816601
odlissleeol
oult1s81L601
oul15819601
odlissliseol
oultssiveol
odlisslesol
odliseltzeol
odjtsel 160l
odliseloeol
odliselésol

) 8 S Z1 L9 S L S € 1 8L S €
8 Lt L L L 999 S § G g 2 2N 2
| (| [ [ | I I B e

1zZltel (N [ N A e r 1))

tzlitel N I D I [ Y R N R e r )

FARS A [ A I N N A F A

KARS A [ [ R I A e v A

1Z11p | [ I R I A | T R R I e FAo)

1Ztipl [ N A I I I N N R A F 4]

KA RS A | I N A Lo 0 bbb teol

FARCA [ [ I e I I e 1Y

FARS R [ R A [ Y T R I I I Ao

lzltel [ N R O A | ey el 1zol

FARL A Forr ot [ I I R R I I A ¥ 1Y

EARL A [ I R I A 1Y 41 0 1 v tezol

FARCA [ N R tE o0 0 izot

lztivl [ R | I T A N I N T Ao]

kARS A O A | (N T T Y O I I ¥ 73]

FARLA I L N I N I I N K1Y

(KARE 2 [ O A I R Y O I O O N ¥ 4¢]

(KARSA [ N A [ R Y R I I N ¥ {¢)

1zlivl I I IR A | FE v b0 1zol

AR A I R N R T I N I K101

FARLA (A A {1 R R O R A A N K101

(FARCE | I I I I [ I R I R I I B ¥ 10)

FARSX [ A [ Y R R R O N I K01

FARCA N I I T I | P00t lzot

lzltel S I I T R I | Py 0t lzol

tzltel [ A R et b et lzol

(FARL A [ I R A bt r bt lzol

FARLA [ I R O I A I I I O A O R B {01

FAREA [ I I A | I I I N N B N K A0Y

FARCA [ I N | [ I N N N N A

1al al It taltalad 1 | I S S I I K« | 2

b1l 1l 1a tel lolDINt 1al | #b | #0 I1xXI st |

ldl al la kLl 121xial Ixtagiamlagiamt 111 al |

I¥l x| -oNlorlal (-i1didl 1Ll =———- |- 1alal Mt |

1Ll 31 a1sioyisl  PIl---3anTvA ¥Yival and jyvisidl 19/ 9|

R e I R Ko 3 b MV {xlolsolosl|

12INOKHI NOILATYDS3IA VYLvda {LISIHNINKI

eintIey 9 ebpyajien
exntiel 9 ebprijxe)d
exnirel ¢ ebprajae)n
exnyrey ¢ ebprijaen
sinjrey p ebprxjae)n
exntred p ebprijae)n
NOIL4IYOsda

|
© ol |
o ol -oNI
IN OlLNF|
| | |

(8¢ JO £€ 1934S) NOISNVJXH NOLLINIIAA GOVAIALNI TYNDIS "Z-L'1 A4V

1.7-36



320REQO007

0 8 S 1 L 96 L 6 € 1 gL S € 06 L9 €

8 Lt L L 999 S ¢ 6 ¢ v v ot v € 00 0

| [ (I [ [ I [ I I [ 1| |
1zttp! [ T I A O A | [ TR [ E S O N B ¥4 o] | Is ®d&k] votieaqyren D dnoin DI OHll1sslebTl
KAR4A [ R I LI T R T S I A ] | g °dAy uotaerqried O dnoas oL OWltss LTl
FARS A N I IR T T | N Y Y O N A N A K411 | | 1 dwsy 73D X3IH P34 utel IoH DHl1s8igvTl
1zitel | T AN S N A P Y zol | I od&y uvotaeaqited D dnoxo DL DHI1681GHTI
[FARSA| [ T R A A [ R N O Y O B B K Ao] | { | 1 Swal 13D IIH PY UTeH PToD OulisslvhIl
1zhtel { N T AR A N I | [ T N R R O N K 41) } | 1 dwey 13D 13H wWTad uvel oH ODHltsslertl
IFARLA [ T A ttr o e leol | |s eodA] uoraeaqifed ¥ dnoig DJ Oo¥lTgeizril
[FARYA] R Y TR T I | Y I TR N S NN B KA X { |g odAl uotraeaqired ¥ donois D DHIT1s8ITHT
FARSA| e 8 0 L1 1 [ R O FR T T I R K41 | | z dwal 13D a@3eey pIeny prod dYliselortl
FARS A [ T O I A | [ T O TR I O IR B K4 X | Iy odA] uoraeaqried V¥ dnoio D Odl1s816€T!
FAR4A| (R T AR A I A | P e deol (I Zz dwe), 123D Ie3®ey 1sisood OY|T168IBETI
FARE A [ I R A [ T N I R O e K A0) | |z dway 131D I3H wiag urvey pT1od DulissliLetn|
tzttel R SO R O I I [ Y N O N I I N KA e] ! | z dwer 13D 13H wrxd uTel 3IoH ddl1ss8I9ETl
FA RS2 [ I [ T R A R I RN kA4 | | z dwey 13D IIH ped utel 0H O¥IT1sBISETI
1zitvl Y T I Y O O | TR KN A N I I B KA1 | |g edAy uoraeaqiTed € dnoin o o¥liselivell
FARCA [ T D O A N T O T T I I R kA1 | | ¢ dwsy 73D I03POH paeny I0H ddliseleell
tzitwl (Y O I A A tr ot 1t e lzot | 1M odAg uorieaqited g dnoxn D Oylisslzetd
FARC A [ T R T I O | Y Y TR IR N I B KA1 { |s edA] uoraeaqrTed g dnoin OL Ddl1sBiTET
1ztivl [ I tt 1t et tzol { | en3jeas T4 moTd ueyood VIII DMIi1s8l0ET!
FARL A A T N R I O [ TR K (R NN O T B KA ¢] | | enjeis z# Mold veyood YAAI OdHi168i621I
1Zitwl [ I I [ T O TR R O O A K401 [ sn3eas [ MoTFITY sad ouligelsztl
1zhtyl N T R T I tror 1t tzol (] snieas 1 MOTIITY $§OS odlissiLel
(FARSA| [ I B A A Pt e r leot 11 sn3eas T MOTFIATY §0d DHl1s819ZT!
1ztite! (N T R I I N R N TR IR N IR S K417 | (] sn3e3ls Z MOTIITY §2d oylisslsen!
FARSA| [ T R A A Pt e leol 11 uo 004 € POH ped uTtel 1oH ddligslrctl
1zltwl AN I N T O A {0 TR N (R N N N N K A+] ! | 330 €004 9 POR P®Y uteH 23oH ddltseleetl
XA R4 2 [ O A I [ T N A I I I R K41 11 ug €904 ¥ POW ped uted 3oH Oodlisslzell
FAReA! [ T O A I | TR K A N O I N ¥ A1 1 | 330 €004 ¥ POR ped uYed oK dultssliztl
tzitvl [ I I [ TR I R I I A KA1 | 1 uo g004 € POW WTx3 uteq 3IoH ODdliseloztl
FARS 2| I T N T I O | tror 1t e izol { | 330 €004 € POW wtig utel 304 Oultssléettl
tal al <1t 1atalyl (¢ 1 N O R NS N ' J N B | (D] | | |
11l 1l 1a tel Jololad tar | #1 | #1 Ixt sl | 11l 1 |
tal al ta 1Ll 191xIAl |1xl1zalamligiaml 111 a1l | 3inl |yl |
Ivl x| -oNntortal 1-1313| 1Ly~ - 1atal Ml I 9ol | NOILdI™dosad I+ 4l {
11! 31 aisiodiol  11l---1307¥A Yival and liavasidl o719 vial 10 ol "ONI
| I B Ko b R Ixiolsolosl siIRi IN DI1INZ|
V/77/7/77/77/7/7//771  [D1NORI NOILdId0sSda vivd JLISIANINAL  niDl | | |

(8€ JO € 1994S) NOISNVJXT NOLLINIAHA HOVAIELNI TYNDIS "T-L'1 '149V.L

1.7-37



320REQO007

0 8 S z2 1 L 9s Lt s € 1 8L S € 06 L9 ¢

8 Lt Lt 9 99 S § § § 2 2 b€ 00 O

| [ [ [ [ T [ I B (| [ |
FARS A [ T O I B A | [ N I e b {] [ p dwsyl ¢ eydwes DY|TG8I8LYI
FAREA [ T T I I | [ R SR TR NN N B B 4+ Y [ y dway p oydwegs OHltrs8lLLT]
lzltpl [ T O O I I rrot e leot tod p dwog 1 erdweg Ou|Ys819LTI
lzitet 21 4 110 [ Y T T R I O B X401 [ v dwey z ®ydwes OHITIG8IGLTI
IFARLA] I I S A N rr b teol (. ¢ dwe] ¢ oTdwes DUITSBIRLTI
1zitp! N T T T A P J TR (N F O I N B 4+ [ € dwe]l 9 ®Tdwes Dulig8|€LT]
lzitpl [ T N O A I [ R I I R I A R k{01 [ € dway ¢ s1dwes Oyitcelzetl
tziel [ Y T T | [ T TR IR N N B B ¥ A+ ] (| ¢ dwe)l p eydwes DUITSBITLYI
tzlitel I T R I A A | | T A S N A N N - {1] || ¢ dwe] [ ordwes DdlissloLtl
RARSA [ T Y I 10 1zol (I € dwel z erdwes DUITSEI69TI
FARLA [ I T I N N N N e e kA1) [ Z dwel g efdwes OHl1c8(89TI
1zitel [ I I I I | R I T T O I BN ¥ 4] | [ Z dwa], 9 eydwes OW|lTs8iL9T]
1zltel [ T R I | R Y Y S N N B ¥ {1 [ z dwe]l ¢ erdwes Oyl1g8i99T
FARS A N Pttt b izol 1| g dwey p eydwes OU|l168169TI
Izlte! , b 1 [ N N N A A k4 T z dwey 1 eyrdwes O4|1S581v9Tl
lzitel I I [ T R T IR I I A k401 [ z dwaj] z erdwes Dulissleot!
FARS Al (R T TR I I I (I O I A T I ] 1 1 dwaj ¢ eydwes DHI1681291I
tzlted N T TR O I O (1 T R T R O O e kA1 (I 1 dwe], 9 eydwes DH|158(T19T!
lziied I T R S I B | [ Y T F N N N RN ¥4 || 1 dwey ¢ eydwes Dulisslo9tl
FARSA I tror b lzol (I 1 dwey p eydwes OUl15816STI
1zliet I T O I (A Y R R R O O e ko) [ 1 dwey 1 eydwes Ouliselestl
1zitwl I T IO I B | I S Y I I K Ae) 1| 1 dwey z ®r1dwes OHI168ILSTI
FAREA [ T N A [ T T T N A I A K44 | |g ©dKl uvoraeaqried g dnoin DI OHIT1S8(19ST!
lzliel I T R T I A | bt 11 teol | | ¢ dwal 13D X34 ped uter p1od DHl168lGstl
FARS A R T O O O Y | Fror 1 e leol | Iy edAl uorieaqiied g dnoig DI OHit1G8IbSTI
FARLA] I T T A N A 1 S TR A R A I BN ¥ 40X | Is edAy uotaviaqried g dnoao DI OWIT1s8IESTI
lzttpl [ T I A O Pt 1 eol | |1 dwa] 13D 23H wIxg utey pTod Ddlicelzst!
tetipl (I T A I I A | (N TR T TR T I I B K Ao] | | | 1 dwal 13D I@3eey paend prod DHli1s8l16TI
FAREZ! [ T O A I A | [ N N N k4] | | 1 dwal 713D 1@3way paeno 0H OHITS8I0STI
lzlitpl [ T I A A | [ I I R R I e KA1 [ 1 dwa], 13D 1e3wey I83scog DU|i1ssi6vtl
tal al o latalad [Rc 1 [ I T T N N« I B Il | | |
1! 1 Ig lel lolDIN| fal 1 #F 1 #1 Ixl sl | Il | | |
gl al la 1Ll 12IxXtiAl |xt1aiamliglamt 114 al | 3ol bodle |
Ivl xt -oNlollgl -ialat Ll ——-—- o 1atal Mt 1 9ol | NOILdI¥OS3a - dli
1LI 31 aIisiodlol  ITl---13anT¥A ¥ival anNd Jldavisldl 19/1°91  vial o ol “ON|
e - I B E o b Rt IXlolsolosl SInt IN O1INT!

V/777/7/7/77/777/71  1OINOWI NOILAIYOSAA VY.LIvd 1LISIRNINKI  nlIDI | | |

(8€ JO GE 1994S) NOISNVAXH NOLLINIZAA HOVAYLLNI TYNODIS "T-L'1 AT1dV.L

1.7-38



320REQ0007

0 8 S z 1 L 96 ¢t s € 1 gL S € 06
8 L L L L 9 9 9 s 6 § S vy ¥ b v €
| [ (I [ [ T (I I (I

FARLA (TR T T A T A T T R (R T B A 1zol (I

FARS A TR O T T T A I T R R T B 1zol (.

(FARA (TR O TR T T I N I R e R A 1201 [

lzitel TR O O T T A T TR T A N I A 1zol (I

FARSA (T T T I O R T I I B 1zol (I

IFARLA (T T T I I I vl 1zol 1

kARiA! (T T T T I N e 1zol 1|

fzlivl T O T I I T T TR T R T 1zol [

FARCA (T I T T O I I 1zo! (|

(FARSA T T S T T L k4 il

FARSA! [N T T O I I I I O O I I 1zol (I

FARL A (TR T N T T I P e 1zol (I

(EARS A T B B O T T T I R B R k441 (I

FARLA [ T T T I P el 120} (I

tzivl (T T R I I T T T I L I 1zol [

lzltel N T O I I I I 1zol (I

kARe A (T I T I R A (T T T O I 1zol [

fzltvl T T T I IO I (T T TR T T I B 1zol (I

1zited (T T T T O O tror el 1zol (I

FARIZ! T T O I I N TR T T T I I fzol |

FARLA R N I O A (R T T O A I 1zo! [

IFAREA] (T T O I I I R R izol [

lziivl (T T O T O ' T O O T I A 1zol (I

tzliivd (L L N L A lzol i

lzitwl T T T T O I T e e A tzol 11

[EARLA. S T TR T T P e lzol [

FARE 2] (T T T O (T T T TR T I B 1zol (I

1zitwl T T T T O O T T TR O A I lzol [

FARLZ! (T T H T IO I (I T T A I B 120l [

lzitel T T T O I I L L L kA ~_ |

1al al f1L oy latalsl jal 1or b dal /) | (B

11l 1 13 1l toloinld fal 1 &1 1 a1 oix) st | 111l

tal al fa 11t 1oixtal | jxlzalamiialasl 11t al | Finl

1¥l x| -onlorial {-talal ‘Lt | ~——== 1aral mto1 ot |
1Ll 31 aisioulol 171 ---13nTvA ¥ival and |zuvastal 1o/1°91 vlal

|- I R A Leic i L R 1xtolsolos! sirl
V77777707170717710 101 NOR| NOI1LJINDS3Id Vivd 1LISIRNINAE 0l

(8€ JO 9€ 1994S) NOISNVdIXH NOLLINIJAd 2DV AAHLNI

dway]

yoot1d

r£o

dwaj 131973IN0 193€M HIY

{ dwey ¥ootd D T etdwes
1 dwey 3o0T€ £ ©UOZ PTO0
z dusj], ¥oold £O °u0Z P90
z dwe], doold £ ©U0Z °H
1 dwej, Yoolg D ©UOZ 3ICH
dwe], TT2Us PU3 PT10D HIH
dwel TTOUS PU3Z I0H R
dwey 97IN0Y I1@3®M Y3IJI
dwey 397Ul J03eM VAdI

g9 duaj 9 e1dweg
9 dweyj, ¢ erdwes
9 duwe}l g eydwes
9 dweyl p eydwes
9 dwel 1 eidwes
9 dwe} z eydwes
¢ duweyl g etdwes
¢ dwel 9 eydwes
¢ dwey ¢ eydwes
¢ duwey y oTdwes
g dwey 1 erdues
¢ dwey, z erdwes
v duwel G etdwes
p dwej 9 erduwes
NOI13I40s3d

oulisslLozt
oulisslisozl
16816021
oglissivozl
odlisgleoz!
oulisslzozl
oultsg 102l
sult1sslooz!
oultselest!
odlisslisetl
oulissliLet)
ilt1seig6tl
ouliselsetl
ouliselvetl
sdttssle6td
ogliselzetl
oulisslietl
ouiiselostl
oulisslestl
oulisselestl
sulissiestl
oyliseiestl
odliselsstl
odltselvstl
ouliselestl
oulisslzetl
odltselistl
oalissiostl
oulisaleLtl

o

+ ol |
o ol "oNi
IN DlINg|
| | |

TYNDIS "T-L'1 A14V.L

1.7-39



320REQO007

0 8 S 1 L9g Lt S £ 1 8L S € 06

8 L L L L 9 9 9 S § G5 g Ve b v be )

! [ [ I I [ A | [ I [
lzliw! [ | N R I I B 7Y | 13toa x93eey Axewrig utey proj
lzltel [ I I I L 0 1t 1 1zol I | 1np xe3jesy Axewrig utey pron
lzltel [ T I I I N R I N TY (| abejton 183@SH paens prop
lzlpl [ A A P 1 1zol I usIIny 1838l pieng plod
lzlip! | R R T I I I I N R O F 1Y | | 4bTH - uotaexqrred g XnK Qgiy
FARED! [ I b1 vt izol I | MoT - uorieaqrre) g XnW aly
KARTA [ O e Y I | 4BTH - uoTaeaqTTeD ¢ XNW ALY
lzltpl [ I I N I FLob 0 0t qzot | | Mo - voraexqrresy ¢ xnn qry
FARZ! [ Frb 1t 1 lzol I | YybTH - uoryerqrren 9 xnW giy
(FARL A I I I I I FL0r 00 1t 1zol l | moT - vorjexqrie) 9 xny gLy
FARL 2] Y I T T I Lo 0 1 1zot | | ybTH - uoTaerqITED § XNW aly
(FARCA [ [ EEEY I | Mo - uotaexqrred ¢ xny aiy
FARS A [ I 2 T N N A E1Y | | UBbTH - uor3exqTT®) b XnW aqiy
lzligl I I T T I I N O I E F0Y I | Mo - uotraexqrred p xXnK ary
lehivd [ I I I A I L 0 10ttt 1zol | | 4btH - uoT3yeIqITEeD € XN QLY
1zitpl | I I Lo 00 1zol I | Mol - votyexqTied £ Xnp qQry
tzlwl I I B I I N T 1Y | | ubTH - uotaeaqrTed z xnW giy
1zl I I R I I [ I I R I I 10X | | Mo - uoriexqrrIed Z XNnW Qid
1zltel I T I I I L 0 0t tzol | | ybTH - uvotr3zezqTTed T XNW QLY
FARE A [ I RO I A | Lot 111 tzol | | #Mo7 - uoraeIqITeD [ XNW QLY
KARLD] I I I I I Pt 0 0t 1zol [ dwe], exsydsowiy 1emo] yadl
1zltel [ PEor b 1zot bl dwe], exeydsoway xeddn yaar
FARL A I T I I I N N A A E1Y (I dwa] yoe1l Was
lzitel [ I T I I e I NP1 (| dwe], 10304 burddeis sia
FARLE] I I R I N T 1 Z dwe] yooid ) 9 eydweg
Izltel [ I T I O o 1 1t 1zot t dwe] w1y juswubrTy eTnoduy
lztied | I R I ELo 0 0 1t 1zol [ z dwel yoolg D ¢ eTdweg
FARCA I I I I FLF 0 11 1zot [ 1 dwe] yoorg £5 9 eydwes
FAR 2] I P8 1 1zol (I z dwey xoo1d o p eyduwes
RART 2 I I I I A I [ Y (| 1 dway xoolg (D G erdwesg
14l al I tatatyl tal 100 a7y (3]
11l 11 Ia le lolaINt lalt | #1 1 &)1 IxI s1 | L]
lal al la 1Ll (2ixXiAl Ixllglamtralamt 111 al | 3|nl -
Ivl X1 -oNlorlal |-|g@)ai lLl--- |~ 12lat mli 1 9l 1 NOILAIY¥OS3a
(Ll 3| a1siodiol  |1T)---130TYA VIval ONE tayvasidl 19/1°91 vwlal,
R R 4 T oc 1 S Ixlolsolos! siH!

Y/7/77777/7777771  1DINORI NOILAIY¥YDS3A VIva ILISIRNINHI niDI

(8€ JO L€ 1934S) NOISNVJIXH NOLLINLIAQ HOVAYALNI TVYNOIS "T-L'1 9714V.L

ouligelgezl
oditssleez!
odl1ssi9cel
odliseigez |
odlisalvez!
odlissiegel
oglisslzeel
odlissltez|
oulissioczi
odlisgleze!
odlisslgzz|
odlissierezi
oultselgzzl
odlisslszel
odlisslvez|
odlisglezz)
odlissglzezel
odlisslieel
odlisslozel
odligsléetzl
odliselstel
ovlissltizi
odliselgtz|
odlisslstzi
odlisglvtizl
oditsslete|
odliselzizi
odlisglttzi
odlisglotrzi
oditssleonz|

|

I,

| ¥l
I ot |
10 ol -oNI
IN OlLNT

1.7-40



320REQO0007

0 8 G 1 L 96 Lt § € T 8L G € 06 L9 €

] Lt Lt 999 S S 6 S vy b ¥ v e 00 O

| [ [ I I [ T [ I B | [ (I |
lzitel [ T N B I I | R S A N I B B KA o] [ 13D exnseaxd oIny|168199Z|
lzltwl [ T IO R S I N e K42 (| o1eas wels1As 39011681692
1zltwl [ T R I B {1 R T S R I O N ¥ A I °pTIXBAQ 1011F 090N/09]1s8Iv92Z]
tzhiel [ I R R A I [ R N E N B N N K401 | | spuooes - ewt}l pesdely eee001d4|1581€92Z1
KARS A [ I R [ T A T I I O N 01 | | eobeatop sng uted uswrzedxy oylisslzoei
lztivl (I T I re v 10 e lzol i butpeay K3tooreA prvodg SWS Jul1s81T19Z1
FARLA] N I O T I O | [ A A E T I I N kAo (| Z eanssaxd eanfosqy vAAI Od1168109¢2|
AR [ O A T I P 01 teol ] | 2usxand sng uteR uvewtxadxy Dul1s8l6sZ
1zlte! [ T I T A [ T A T R I O N k4oX [ Katpruny 1eddp v3aJdI odliselsszl|
FARSA| [ T T rrr et dzod (| 1 aanssaIg @3anjosqy vIJAI Oul1s8lLsZ!
FARSA| (N T I I S A | b0t lezol { | Wad Io0j0W uvotyersuex] prded Duitsel9se!
lzttwl [ T Y Y O A [ N Y A N O I N ¥ A1} [ AytpTwny 1emo] v3AI DUlts8isse!
FARL 2! (N T S T B [ I N I B B k401 il uoT3TE0d IPOUTT eoeuang DH|1s8IbSZ|
FARSA| [ I I | T Y TR IR I I R ¥4 X | | | votatsog Aaejod WyD Burxepul Dy¥iT1s8i€sZ
FARS A [ T S T A N N k4] I | 23t1oA g eseyd 1030 butrddeas Duliscelzszl
FARSA| [ O I R I I I e e A I I e k4 X 1t Inp g eseyq I03oR burddeis ouligslisz!
FARS 2] [ T I T A vy v ieol I | 3t1oA ¥ eseyq 1o03od bBburddeas Ddli1s8iosz|
FARSA| [ O A T T I | N I TR IR I I N k{07 1| In) y eseyd xolol Hurddeas oulisslerzi
FARS 2] N T I T I I N R R K401 | | ebeajop 1e3®oH pey uteW 3IoH oulicelgrZl
tziivl [ O A I I S Y TR TR O N B ¥ 407 { | 3uexan) 1e3eeq pey utel 0H DWIlTs8iLvZ]
FARS A [ O I R A [ T S TR T I O N k411 | | 3ton 393vey Axewtigd uteW 0H DHl16819KZ]
1zitwl (N T R T I B A T O TR A N k401 1 | xnp xejesy Axewtrid uTeW A0H OHIT1s8iskHZ
(FARS 2] [ I I I I I A A1 (| ebeaton IejeeH piens 304 Oulis8lvve!
1zitvl [ T I | T I A N I I B 4] || juexany Ioaeey pieny IoH OHI168IERZ]
tzliwl (N T TR B O D tror et feol [ ebe3ToOA 103%ey 1soog IoH dJMdlisslzevel
FARLA| [ I TR O N I | [ N O TR I I I N k401 [ auexan) Iejwey 3Isood 0H OYITG8ITHZI
lzlte! [ T I P et leol | | ebeatop I93esH pay uTeR pIoD OMlisslovzl|
lzitel [ I T A I T A N R A R I k47 1 | 3ueaan) xoqeeH pey UTeW p1od OHl1s816€Z
1al al P latalsl 13 0 b 0 tal /1| il ! |

11l 1 1a tel l1oloinl ialt 1 &1t 1 #1 Ixt st 1 11l [ |
lal al g 111 121xXIAl 1xtzgiamlagaiamt i1l al | 3lal |yl |
¥l XI -oniorlal |-l3tal 1Ll---—- J——=- laltat mt 1 9t | NOI11aI¥0S3d |- ui |
13! 3t grsiowiol  11l-—-1301¥A Vaval and liavisidal 197191 vlat o ol "oN|
e I R Ko ich: {xloisolosl slIRWI IN O{LNTI

V\/77/777/77777/7771  1DINORI NOI14I¥0S3a Viva ILISIKNINKI 012! | {

(8€ JO 8¢ 193US) NOISNVJXd NOLLINIFHA HOVAIHLNI TYNDIS T-L'1 H14VL

1.7-41



320REQO007

1 2R4 7
Ivlted
RARCA
leltpl
lyltel
lelipl
R2Re7
A 2RLA
leltwl
Ivlted
lvltel
Ivltpl
lglipl
lvltel
ietipl
R 2RS A
leltel
leltel
lel1vl
(R 2RY 2|

[
izl al
1l 11
lal al
vl xI
lxl al
j—-—1
177771

Z 6 L v 2 96 € L9Ss L
L 9 9 9 9 vy ¥ 222 1
{ N R [ 1 |
laoolsolooe!l 1wl 12y 1 Tp 1340 UM snd aXIITIT |
1a901s0lo0et  Itwl o1 TV 1340 uMd snd dAXJIITIO
Isidtsolooc!l 11wl lael 1o | HIT TAYL WALX3AITI0
Isitdalsoloocl 11wl 12€1T0 | HIT TAYL WAIXIITIT
INVHisolooetl 1wl INel Tyl sSS¥dx8 NI dimitlo
INVHISOlooe!l 1wl IBelTv| SSYAXE NI dHIMITIT
INvilsolooel Itwl l9cltv| ssvdxd Ino dIMITlo |
InvHisolooe!l l1gl lvel T ssSvdxd Lo daMitil
laonlsolooe!l vl 1ZEITR IYIV SOINOIAV ONITIT
laoolsolooe!l 11wl lo€l Ty 1dIV¥ SOINOIAY ONITIT |
laoaisolooe!l 11wl 13Z1 TP 19IV¥ SDINOIAVY ONITIT |
lasolsolooe!l 11wl 1021 TP IdI¥ SOINOIAY ONITIT |
lanolsolooe! I1vd INZlTb| MOTA YALYM OTITIT |
laoolsolooet 1wl lgZzltb| MOTA HALVYM OTITIT !
139010T100€1LZI TP 1TOVITOA NIVH OT19211h FOVLTIOA NIVH IHITISIO+ lgto+
laoolotlooe! 11wl 192116 | INIYEIND NIVH IHITIBZT- Isot+
laoolotlooclezitvl 2 s3ud vaAI o1lzZlTbl ¢ s3¥d vaAI IHITIELO- 1600~
1a9otoTl00E I TZI TPl T S3Ud ¥34I Oo1loZITki 1 s3ud vadl IHItTleLo- 1600-
INVHIOTIOOEl H1v} |31 Ty 1dWAL GNI JOH IHITI8Z1- leLo-
INvHIOTIOoOEl I1b! 1DTHTP |ARAL GNF Q1D IHITI8ZI- leLo-
INVHIOTIO0E! [Tk I INTITP] dWdL SOHWIY IHITI8ZT- 1v00-
1daoolotlooe!l 1wl IsTiTIbl¥dn ALIQIWNH IHITIBZT- lLLo-
1aooiotiooel Iipl 19111k 1UMT XLIAIWOH IHITIBZT- lLLo-
lasolotlooet I1vwd IvTlTyl  dWAL Y3IYM IHITI8ZT- leLo-
(RS- P A D I B I 1 | -1 al I |
I ¥i Wl 21 ol Hl { ol ul sl |
| anl 11 ol Nl 9l I Nl of 11 3ivis |
I 921211 Tl----- | |-~ | 12 a.1dxd | LIIRI1T
la¥ IN 13 91 "9sHI MO1 | "9SHI (FTONIS/HOIH) | | /LIRIT | 4dddn
l1d€i0LIW X ldodyd| FOVYSSANW (R{eX-1ticq| AOVSSIAN 1ol 4amoT |
[---lonoll NI----- | |————- | Isl-——————— - ———
/7712041 11777771 1777771 IRl SANTVA YOLINOW

SINFWHAINOTY YJOLINOW NOLLJADXA/LNIAHA "€-L'1 4T1dV.L

ltool9otiozel
ITo0l901l161¢€ |
Itoolgotlsszl
ltooisoticszi
l1o0i901i892l
ltoolsoticoezi
ltoolgotiogz!
ltool9otisozi
ltoolsotlore!
lto0l901i6€2!
ltoolsotiseei
ftoolooTiLez!
{tool9otivez!
Itoolgotiezz!
ltoolgotloze!
ltoolsotietz!
lToolgotlotzi
ltoolgotigtz|
ltooleotizrzl
ttoolgotitrzl
Itoolgotlotzi
ltool90tl602|
1tool9o1lsoz|
ltoolgoricozl

I o1l %S S
(AN 19 X!
{31al dlg dl
lIND| ¥R I
Ivoxio oln NI
IdA3IN OIN 31

1.7-42



S
mw 06 3 H t 0 6 8 L 5 ¢
8 ¢ 9 S b ¢ 1 0 0 0
mm o I f I I | I o
K CINET | | f | 11040000001+ !00+0000000+12d10581€9T!
o fottpl | I I | 11040000001+ 100+0000000+12d4105812911
, l9ltet | ! ! I 11040000001+ 100+0000000+12d10581 191!
, 19ltel | f I I 1 10+0000001+10040000000+12d106810911
EYRT 2 ! f | 110+0000001+100+0000000+12d1058165T!
toltpl | | I { 110+000000T+00+0000000+12d10681851]
laltel | ! I I 1 10+0000001+100+0000000+12d10681LST!
taltel | | | | 11040000001+ 10040000000+ 10d1058196Tt
loltel | | | I 110+0000001+100+0000000+ 124105816511
foltel | I f | 11040000001+ 100+0000000+10310581bST!
bottel | I I | 1 10+000000T+100+0000000+10d1058I€STI
191wt f f | f 11040000001+100+0000000+10d1058125T!
fottel | | I I | 1040000001+ 100+0000000412d10681151!
lgttet | ! ] 110+000000T+100+0000000+12d1058105T!
toltwl | | I I 1 10+0000001+100+0000000+12d105816V 1]
lottet | { f ] 11040000001+ 100+0000000+12dl05818b 1!
foltel | I I 1 110+0000001+100+0000000+12d1058ILp 1]
f9ltel 1 ! | ] 11040000001+ 100+0000000+12d105819p 11
1eltel | f I I 1 10+0000001+100+0000000+Iddt0s8IGHTY
foltyl | | ! ] 1 10+000000T+100+D000000+12d10581bFT|
Isliel | I I | 1 10+000000%+100+0000000+12d1058I€VTI
fottel | | | i 1104000000T+100+0000000+12d10581Zv 1!
l9tte! | I ] 1 10+0000001+ 10040000000+ 10d10G8I 1V 11
i9ltyl | ! ! | 1 10+000000T+}00+0000000+12dl05810¢ 1!
CYR2 I I | [ 1 10+0000001+100+0000000+12d105816€ETI
19ltel | I | | 11040000001+ }00+0000000+|2dl05818€1!
LYRE 2 B f ! [ 11040000001+ 100+0000000+]2d105815001
l9ttet | I | | 110+000000T+ 100400000004 12d10581%00}
191tel | ] | ] 11040000001+ 100+0000000+12d10581€00!
l9ltes | | | 1 11040000007+ 10040000000+ 123106812001
| 191yl | I 1 ] 11040000001+ 100+0000000+12d10581 100!
[ T T I f | I | T 1 I T
| T T | I ] ] I ; 1ol 1 |
[ T I I I [ | i [ S I T
[ 1ar | SY ! vy f €V | v | v I ov % I T
lal 11 I | ] I 1 T 7 I T
[ LI I 1 | | ] R T B I
T LT T e et it ee=--] @ 13 K|
1l X\ | 1911 ¥ia ™l
AT I 111 MIW L)
|-==-1 | SLNIWOIS WYANIT/SLNIIDIAIA0D NOILVHEITVD |A¥10 oln NI
177171 1 11DIN 2IN 3T

(07 Jo 1 1994S) m,er_Zm::DUmm AV1dSId J10d v-L'137149VL

1.7-43



320REQO007

[E:1RS 2] | | | | IT0+0000001+100+0000000+123106816611
[EIRS 2] | | | i 1T0+0000001+{00+0000000+12d10581¥6T11
[E1R4A] | | | [ 110+0000001+100+0000000+1Dd10581€611
TR S 2] | ! l | 1 10+0000001+100+0000000+12d10681¢2611
1911k | | | | 1 T0+0000001+4100+0000000+10410G81161!
lofivl | I | 1 11040000001+100+0000000+12d1068106T1
19tivd | ! | 1 110400000017+ 100+0000000+1D4d1058168T1
tottiwl | i | | 11040000001+100+0000000+ 1243106818811
IEIRe 2| | ! | | 11040000001+ 100+0000000+12d10681L811
1911¢! | | i | 110+000000T+100+0000000+10d1068168T11
tattivl | | | | 1T0+000000T+100+0000000+12dt0s8Iv8TI
IERRe A | | | | 11040000001+ 100+0000000+[2dl0s8l€8TI
1911v1 | | | | 1T0+000000T+{00+0000000+10diosgl1Z81I
19l1vl | | | | 1 10+0000001+100+0000000+iDdlosat18ll
19f1¢! | | | | 110+0000001+)00+0000000+1Dd10sBl081I
1911wl | | | | 11040000001+ 100+0000000+12d1068i6LTI
[E2R42) | | | | 110+4000000T+100+0000000+1Ddl10G818LT!
19111 | | | 1 110+000000T+100+0000000+12d10681LLTI
1911¢%l | | | I 11040000001+ 100+0000000+12d106819L11
1911k | | | ( 1T0+0000001+100+40000000+1Dal06816¢L11
[EXR4A] | | | | 1T0+000000T+100+0000000+10d10581¥LTI
l9ltpl | | | [ 110+0000001+100+40000000+2dl0S8I€LTI
(ETRe 2] [ | | | 1 10+0000001+100+0000000+(Ddl0s8lZLT}
1911wl I | | | I10+0000001+100+0000000+ 12310581 TLTI
l9lt1bl ! | [ | 110+0000001+100+0000000+ 1241 068l0LTI
(1842 | i | t 110+0000001+100+0000000+12d105816911
1911b| | I I | 1104+0000001+100+0000000+ 124105818911
lottiv! | | | | 11040000001+ 0040000000+§2d10681L9T!
iolty! | | | | 1104000000T+100+0000000+1D0d105819911
loftpl | | | | 110+0000001+100+40000000+10a105816911
IEERCA | | | | 11040000001+ 100+0000000+1Ddl0s8Iv91I
[ | i | | l | 1 I NI ! !
[ T | | ’ | | | | 1 I ol | |
| | | 1 | | | 1 11l | |
11 at | (4] | [ 1 (44 | v | v | oY [ | |
1dl 11 | | | | | | | v | (
[ A | I | | | I I ¥l (R I
gt 4l R ettt e L e e R et L | gl 13 Xl
1wt xi | 1311 dig ™l
tLl 3l | 1a1l ¥IW LI
f~===1 [ SLNTWOIS HVANIT/SLINIIDIJIIA0D NOILVYLITYD fAVIO oin NI
171771 1 1LOIN DIN 3l

(0Z Jo 7 1994S) SINAWTAINOTYT AVI4SIA DIOd v-L'1 4719V.L

1.7-44



7
m 06 € 4 1 0 6 8 t 6 ¢t
, @ 8L [ 9 S v 4 1 0 0 0
: WM [ I i | | | | [ |
aﬂ/u. lgltvt _Nolco:omf_Sloovwc;'_o?oogmmm*_Sécmmonml_m?oooSm:_No.oommav?_um_omm_mmm_
o [EARS 2] _NO|oo>vmm~..~o|oo¢90rmv_oc*oo~owmo+_~o¢oo~momm|_mo+oooﬁmmﬁ+_mo¢commmv~»_um_onm_mmw_
1911wl | 1 .mc-oomommv;_S-oom:mf_oo,oom;NT_moéowﬂvm'_um_omm_qmm_
; 1911¥l | | _mc-oommevu_vclccmﬁdmﬁ._oc»ocmsmmm+_mo+oomv~v~n_um_cmc_mmm_
loltel | | _molccmmmmvu_qo-oom--¢_oo.oomﬁmmm‘.mo+ccwv~v~|_um_omm_mmw_
19tivl | | _mcloomwnmvl_vouocmﬁﬂwﬁ*_oo+ooa~mmm+_mo+ocwv~vNu_um_onm_ANN_
[EIRE 2 1 | _movoomwmmvu_vouocmﬁamﬁ+_oo+o0mhmmm+_mo‘oowvﬁvmn_um_cmo_owm_
[E2RSA | t _monocmwvvm+.mo'oomec~m+.~o+comm~mm+_mo+ccom~q~|_um_omm_mHN_
1otivl 1 | _wcuooanv~+_motccmvo~m+_~c+commmm~+_mo+ooom~v~|_0m_cmm_m-_
folivl | | | . | _NouocooNMﬁ+_cc+ooooooo‘_um_omm_paw_
lgltpl | | ! | _woaooowmm~+_oo*ooacooo+_um_omo_wﬁm_
[EXRS 2 ! | I | .ﬂoooooquw+_90¢coooooo+.om_cna_mﬁm_
E1R4 2 ! ! | I .~o|coomve~+_co+ocooooc+_um_om@.vam_
loftw! | ! | | _Nouoocwohm¢.cc+ooocooc+_om_omc_MAN_
19itvl | | f | .ﬁcuocommmm+_oc+cooococ+_Um_Omm.-N_
faltpl | | | | _acocooooom+_co+ooooooo*_Um_omm_-~_
E1R 2 | | [ | _aoccocccom+_oo‘occcooo+_um_omm_c~m_
EIREA | | | I _ﬁcaooocoom+_oovcooococ+_Um_cnm_mo~_
1911wl | | | | _aoncooocow+_co+coooooo+_Um_omm_wo~_
E1Re A | | | ( _acucocooom¢_oo+oocooco+_0m_omm_»cm_
1911wl | | | | _~c|oocoocm._oo+oooococ¢_0m_0mo_wo~_
1gitvl t . | | | .ﬁonoocoocm+_cc+ococooc+_um_cmm_mom_
19t1¢l | | | | _Aouooccoom+_oo+ococ000¢_um_omm_vow_
EIRe 2 1 ! | | _Aouoooccom+_oc+ooooooc+_um_omm_mom_
I9ftw! | | | 1 _aoioooooom+.co+ccooaoc+_um_omo_NQN_
[E1R4 A | | | 1 _ﬁonoooooom¢_oo+coooooo+_um_cmm_How_
191wl 1 | | | _Honocoooom+_oooooooooc+_Um_omw_oow_
' 1911wl | | | | _ﬁcuoooooom+_oc+ccoococ+_om_om@_mmH_
EIR4 A | | | 1 _aonoccooom+_oo+ooooooc+_um_omm.maﬁ_
1911wl | ! | | _Hosoccooom+_oc+ooccooo+_um_omm_ﬁmﬁ_
1911k| 1 i | | _aoaoooocon+_cc+cccooooo_Um_cmm_maa_
[ . | | i | ! ! I NI t |
[ | ! 1 1 | | | ol | |
[ | i | I | | 1 11 | 1
1 al | oV | (A4 | (24 | 4 | 1 18 A | oY I Ll | |
tal 11 | | | | t | | ¥ | |
[l U | | | | | | 1 | ui (R
gl 4l [ et bt bbbt e B et T bbb bt —m—m————- | 4l ta Al
vl xI | 1311 dlg o
1L 3l | a1l div 1l
|===-1 | SINTWO3S MVYANIT/SINIIDI3IF0D NOILVHEITVYD {x¥lo oln NI
/7771 | 1LDIN DIN 3!

(07 J0 € 1994S) SINFWTAINOAY AV1dSId D10d "+L'1 419VL

1.7-45



320REQO007

120-00Lb6€1+110-00b90LS-100+0010Z26+ 11040025058~ 1E0+000TBET+)1Z0+00ZE6FT+1Dd10581LG2)
1Z0-00Lb6ET+110-00¥90LS-100+0010ZZ6+1T0+0025058-1€0+000TBET+120+002€6FT+12d10681962]
120-00LV6ET+1T0-00¥90LS-100+00102Z6+110+0025058-1€0+0001BET+120+00Z€6FT+1Dd106815G2Z]
190-009L€ES-1b0-005285k+120-0086ST1+100+00E¥0ST-120+400950L2+120+0026801-1Ddl0s8ibse|
190-009L€ES-1b0-00SZ8Sk+120-0086S11+100+00€¥0ST-120400950LZ+120+00Z6801~12d10S8IESZI
190-009L€€S-140-005285k+120-0086S1T+100+00EV0ST-120400950L2+1Z0+0026801~10410581252Z)
190-009L€€G~1b0-00528SY+120-0086GTT+100+00€V0ST~-120+00950L2+120+0026801-12d1058116Z|
190-009LEES-Ib0-005Z8Sk+120-0086ST1T+100+00EVOST~|20400960L2+120+0026801-10d(0581062Z!
190-009LEES~1P0-006Z8Sk+120~0086STT+100+00€F0ST~120+00950L2+120+002680T~12d105816¥21
190-Q09L€€S-1b0-00528Gk+1Z0-0086STT+100+00EVOST-120+00950L2+120+002680T-12d1058l8YZI
190-009L€€S-1¥0-005Z8Sk+120-0086STT+100+00EV05T~120+400950L2Z+120+00Z680T-10d10681LbZI
190-009L€€S-1¥0-005285Y+120-0086S1T+100+00€v0ST-120400950L2+120+00¢6801-10d106819¢21
190-009L€€S-1b0-005ZBSk+120-0086STT+100400EF0ST-120+4009G0LZ+120+0026801-13d10681GHZI
190-009LE€S-1b0-005Z8Sy+1Z0~-0086STT+100+00£F0ST-120400950LZ+1Z0+002680T-12dI0S8IWPZI
190-009LEES-1b0-00S28BSY+1Z0-0086GTT+100+00EVOST~120+00950LZ+120+00Z680T~10d106BIEVZ]
190-009L€€S-1¥0-00528G¥+120-0086STT+100+00€v0ST~120+00950L2+120+0026801T-10dlos8lzvel
190-009L€€5-1v0-005Z85k+1Z0-00865T1+100+00€¥0ST-120400950L2+1Z20+002680T-10d105811%2Z1
190-009L€€S-1V0-005Z8GSk+120-0086STT+100+00€b0ST-120+00950L2+120+002680T-1Ddios8iovz!|
190-009L€€S-1b0-00528Sb+1Z0-0086STT+100+00EFOST-120+400950L2+120+0026801-10d105BI6€EZ
190-009LE€S-1¥0-00528Sk+120-0086STT+100+00EV0ST-120+00950L2+12040026801~10dl0s8i8€Z!}
190-009L€€S5-140-00528Gk+120-0086STT1+100+00EF0ST-120+400950L2+120+002680T~1D0dlos8lLee!
190-009L€€5-1+0-005Z8Sb+120-0086STT1+100+00€EP0ST-120400960L+120+400Z6801~-10d105819¢€2}
190-009LEES-1¥0-00SZBSk+1Z0-0086STT+100+00€F0GT-120400950LZ+120+002680T~12d105815€2Z1
190-009L€€S-1b0-00528Sk+120-0086STT1+100+00€P0ST~120+00950L2+120+0026801~124dl0s81ve2]
1Z0-00LV6ET+1TO-00090LS-100400T0226+1T0+0025056-1€0+000TOET+I20+00Z€6T+10dl0681€EEZ]
1Z0-00LV6ET+IT0~00v90LG-100+400T10226+!10+0025058-1€0+000TBET+IZ0+002E6bT+]IDdI0S0IZEZ!
120-00LV6ET+1TO-00¥90LS-10040010226+110+0025058-1€0+000T8ET+I1Z0+002€6T+]IDdl0S8ITELS
1Z0-00L¥6E£1+110-00b90L5-100+0010Z26+4 11040025058~ E0+00018ET+]Z0+00ZE6FT+IDAl0SBlIOELZ|
1Z0-00L¥6ET+1T10-00b90L5-100+0010226+ 11040025058~ €0+00018€T+120+00Z€E6F1+1Dal0681622Z!
1Z0-00Lb6€T+1T0-00v90L5-100+00T02Z6+110+40025058-1€0+000TBET+120+002E6FT+1Ddl068I8ZZ]
1Z0-00Lb6CT+1T0-00490LG-100+0010226+110+0025058~1€0+400018€T+120+002€6bT+10d10581L2ZZ1

| ! | | | | I Ni 1 |
| | | | | | 1 ol | |
| | | I | | I 1l | |
1 SY [ vy | €Y | 44 1 v | ov (A | ]
! I I | I | I vl | |
I | i | | | I ol [
oo m o o e e e 1 € 13 &l
| {411 dig ol
| 1a1l  ¥IW LI
| SINIWOAS YVANIT/SINFIOI3330D NOILVHEITYD I1Avio oln NI
| . 1L2IN DIN 3

(0Z Jo ¥ 1994S) SINTNFHINOAY AVTdSIA DI0d +-L'1 1dV.L

1.7-46



320REQO007

06 € 4 1 0 6 8 Lt G €

8 L [d 9 S 4 4 1 0 0 0
I ! | ! | 1 | [
l9ltyl 1 | 160-0059SEb-1F0-00ETTZT+1 0040061622+ 1€0+009bTbZ-12dl058188Z]
l9ttel I | 160-00696Eb~1b0-00€1T1Z1+100+006£6ZZ+1€0+009b1bZ-12d10581L8Z]
l9lt1wl | | _monbonwmmqu_v0|OQMﬁ~N~+_c0+oom~mNN«_mo¢cowvavml_0m.omw_wmw_
l9ftel | ! 160-0059GEb~|bO-00ETTZ1+100+006£62Z+1€0+009vT¥Z-12d1058168Z1
t9ltpt | | 160-00G9GEL-1b0-00ETT1Z1+100+006L6CZ+]€0+009bTkZ-10d10581¥8BZ!
l9ltiyl | | 160-0069G€Ep~-1¥0-00€TTZ1+}00+006L6ZZ+1€0+009¥1pZ-10dl0s0lEBTI
loltpl ! | 160-00596€L~1¥0-00ETIZT+100+006L62Z+1E0+009bTHZ-10d10581282]
1911wl | | ! | 110-009€S61+100+40000000+|2dl0s8 82|
lottvl t [ ! ! 1Z0-00092€L+100+0000000+ 123105810821
1911p! | | ! t 110-009€56T1+100+40000000+12d106816L2)
l9ttwl | | | | 1Z0-0009Z€L+10040000000+10d105818L7]
lgltpl ! t ! | 110-009€56T+100+0000000+|0dlos8lcLe!
1911pd | | | | 1Z0-0009Z€L+100+40000000+123105819L2)
loftel | | | ! 110~009€56T+100+0000000+ 1241068152
1911%1 | . | ! | 120-00092€L+100+0000000+10d10s8I¥LC!
lgitel | I | | 110-009€£561+10040000000+12d1058l€ELZ]
1911w | ! | ! 120-00092€¢+100+0000000+10dl0s812LZ]
lgttel | | ! | 110-009€561+100+40000000+1Ddl0581TL T
l9ltel | | | ! 1Z0-0009Z€L+10040000000+12dl05810L2)
tottpl | ! | ] 1 10-009€S61+100+40000000+12d105816921
1911yl | | ! | 120-0009Z€EL+100+0000000+ 12310581892
l9ttel | i | | 110+009LZ91+10040000000+12d10581£921
l9ltel | | 160-0059SEL-1¥0-00ETTZT+100+006L62Z+1€E0+009bT¥Z-1Dd1068199Z]
191te) ] | | | 100+00TE9ET+1 1040009962~ 10d1068169¢C!
tsltvl | | | | 1Z0-00€9806+100+0000000+12d10681v921
19tirl ! | 1 | 120-006€¥LT+100+0000000412d10581€9Z!
telivl | | | | 1Z0-00£9805+100+00000004(2dl0581292!
foltwl | | | | 1Z0-006EFLT+100+0000000+12d1068119Z!
TR 120-00LV6ET+IT0-00b90LS-100+0010ZZ6+1 1040025058~ 1€0+000TBET+1Z0400ZEE6YT1+102106810921
19ltpl 1Z0-00LV6ET+110-00b30L5-100+00T0Z26+110400Z5058-1€0+000TBET+|Z0+00ZEEYT+1Dd1068165Z!
Isttpl 120-00Lb6ET+]10-00¥90(5~100+00T0ZZ6+110+00ZS068~1€0+00018BET+1Z0+00ZE6HT+1Ddl058185Z]
[ | | | | ! | i N | |
(I ! | 1 | | ! | ol | |
I | | ! ! | | t 1 i |
11 al | SV ! A4 | (2 4 | 44 | 184 I ov (M| | |
lal 11 | | | | | ! I vi | |
[l A | | | | 1 | | ¥l g |
tal dil | wmmme e r e m e e e Rt ebddit st mmsssemo—em——— | gl 13 &
Ivl xi I 131l dig Wl
tel al | 1da11 dIR LI
| === ! SINIWOIS HMYANIT/SLNIIDIIIAZ0D NOILVHEITYD tavio oin Ni
V71171 | 1L2IN DIN a3l

(0T JO §1934S) SINAWHIINOTY AVIdSId D10d +-L'1 3T4V.L

1.7-47



320REQO0Q7

Sv

| 100+0002bbZ+1€0+00009L6+12d1068161E |
| 100+0002bbZ+1€0+00009L6+1Dd10S8I81E
| 100+0002kbZ+1€0+00009L6+12d10681L1E]
| 1004000Z¥bZ+1€0+00009L6+12d1058191¢ |
| 100+0002Yb2+1€0+00009¢6+12d10681GT€E!
160-0059SEP—1#0O-00CTTZI+100+006L6ZZ+1€0+009¥Tb2-1Ddl0s8IpTE]
160-00G9SEb-14¥0-00€TTZT+}100+006L62Z+1€0+009bTbZ-1DdI0G8BIETC!
| | 1 10-008Z0£8+100+0000000+12dl05812Z1€|
11040000001+ 100+0000000+12d1058]TTE!
1T0+000000T+100+0000000+12d106810TEI
110+40000001+100+0000000+12d1058160€ |
{10+0000001+100+0000000+10dl058180€|
110+000000T+100+0000000+12dl058]L0¢€|
1 10+000000T+100+0000000+12d1058190¢€|
110+0000001+100+0000000+1241068150€|
| T0+000000T+100+0000000+10d10581POE!
1 T0+000000T+100+0000000+10d10S8I€0€
110+000000T+100+0000000+124d1058|Z0¢!
1 T0+000000T+100+0000000+ 151058 TOE |
1 10+0000001+100+0000000+12d1058100€|
1 T0+0000001+100+0000000+tDdl0581662!
| | 1 10+0000001+100+0000000+12d1058186¢1
160-00G9GEV-Ib0~-00ETTZTI+100+006L6CZ+1€0+009F1¥Z-1DdlI0SBILE6Z]
160-0069SEb-1b0-00€TTZT+100+006L6ZZ+1€0+009bTPZ-10d105BI9621
160~-00G9GEV-1H0-00CTTZT+100+006L622+1€0+009VvTIvZ-10dloGalsez!
160-0069GEV—-1¥0-00CTIZT+|00+006L6ZZ+I€0+009FTHZ-10d10G6681F62!
160-0069G€b—1¥0-00€TTZT+100+006L62ZZ+1€0+009pTPZ-10d10681€621
160-00G9SEV-1b0-00ETTZT+100+4+006L622+1€E0+009FTbZ-IDdlosBIZ6C!
160-00G9GEY~IbO-00ETTIZI+100+006L6ZZ+1€0+009bT¥Z-1Ddl0s8ITELI
160-00G9GEP-I¥0-00CTTZT+100+006L6ZZ+1€0+009FTHZ-1Dd! 05810621
160-00696E¥-1¥0-00ETTZT+100+006L62Z+1€0+009VTbZ~1Ddl05B168ZI

i ! | | O T |

| | | ! (] | !

| | | | I 1 ! !

vy | 24 i Al 1 w 1 ov (I A | |

l ! | | I vl | |

| 1 | | (Y g |
........................ I - 1a xi
1311 ¥la ¥}

131l HIn L)

SLN3WO3S UYANIT/SLINAIDIA330D NOILVHEITYD 1A¥i0 ola NI
ILDIN DIN 3l

(0T J0 9 1994S) SINAWTIINOAY AV1dSIA DIOd +-L'1 31dV.L

1.7-48



7
S 06 £ z 1 0 6 8 L5 ¢
mw 8 t 9 S v 4 1 0 0 0
wm 1t _ _ _ _ [ 1 Pt
K foltpl ! [ [ | 11040000001+100+0000000+12d1058105€1
0 toftyl | [ [ ! 11040000001+ 100+0000000+12d105816VE]
1ofttyl | [ _ f 11040000001+ 00+0000000+10d105818¥E|
l9itel 1 [ [ 1 11040000001+ 100+0000000+12d10581LbE]
f9ttel | [ [ | 1 10+0000001T+100+0000000+10d105819¥E|
foltel | _ [ ! 1 10+000000T+100+0000000+1031058ISVE!
foltel | | [ ! 11040000001+ 1 00+0000000+12d10581¥FEl
loltyl | [ _ I 150-0L9960L+ 00+0000000+10a1058IEVE]
fottp!l | ! ! ! 10040000052+ 100+0000000+12d105812Z¥El
j9itpt | 1 [ I {00+0006ZT€+100+0000000+15d10581 vl
19ttel ! ! _ 1 1 1040000001+ 100+0000000+12d105810VE!
foltel 1 1 | [ 10040000062+ |00+0000000+1>d106816€€!
foltpl | [ f ! 100+000SZ1€+100+0000000+12d105818EE!
tortyl | [ | [ | 10+0000001T+100+0000000+12d10S81LEE!
19lTrt | [ [ 1 10040000052+ 100+0000000+10d105819€E!
EYR T | [ I 100+000621€+100+0000000+12d10581G€E!
I9ltet | | [ | 1 10+000000T+100+0000000+12410581vEE]
191tel | ! [ | 10040000062 +100+0000000+ 12410681 €EE]
19ltel | | [ I 100+000SZ1E+100+0000000+10d10581ZEE!
loltel | [ [ | 110+000000T+100+0000000+ 10310581 TEE!
19ltel | I ! f 1 10-0002¥¥2+120+0000189+104d105810EE!
fottpt | I ! | 1 10-000Z¥¥Z+120+0000189+10d105816Z€E]
EYRUI | [ 1 ! 100+000Z¥ b2+ 1€0+00009L6+10d105818Z¢€!
IR [ [ [ 100+000Z¥ b2+ €0+00009L6+12d10581LZE]
19111 | { [ [ 10040002k b2+ €£0+00009L6+10d105819Z€!
19ityl | I [ [ 100+000Z¥bZ+1€0+00009L6+10d105815Z¢€!
i9ltel [ _ [ 100+000Z¥¥Z+1€0+00009L6+10dl0s81¥ZE]
EIRTI I I [ [ 1 00+0002¥bZ+1€0+00009L6+10d1 0581 €ZE]
| 19ttvl | [ 1 | 110-000Zk¥2+1Z0+0000189+12d105812Z¢E |
Igltel | [ I | 1 10-000Zb¥Z+120+0000189+ 1241058 TZE!
Igttel | | [ ! 10040002 ¥+ 1€0+00009L6+12d106810Z€!
[ | | | | | | I Nl | L
(I [ ! I | I ol 1 |
[ | | | | I ! 1 1} | [
I 1oal | SY | 1A | X4 | A | v i ov (I A | |
gl 1t | | | | | 1 I vl | |
[ U | | | | i | (-1} (R G
1at 4l | ~mmmmmmm e m e cmemm——mmmm o —--——-- B etttk it cwm———mm—- ----1 4l 13 &l
el X1 ! tari wlg i
AR 1d1l "in L
|-~-=-1 | SLNAWOIS YYINIT/SINIIDIA330D NOILY¥gIIvO 1Av10 oin Nt
777 1LoIN DN 3l
(07 30 L ¥24S) SINFWAIINOTY AV1dSId J10d L1 31dvL
‘ )

1.7-49



320REQO0007

S

ldl
111 |
1l di
tvl x|
1L Al
[ |
177771

(A4

1 10+0000001+100+0000000+125d1058106¢ |
I 10+0000001+100+0000000+ 1241058 168¢ |
110+0000001+100+0000000+1241058188¢ |
110+0000001+100+0000000+12d10581L8¢!
110+0000001+100+0000000+12d1058198¢ |
11040000001 +100+0000000+12d1058158¢ |
110+0000001+100+0000000+12d)058!28¢1
1 10+0000001+100+0600000+12d1068 [9€ |
I 10+0000001+100+0000000+12d10681 08¢ |
1 T0+0000001+100+0000000+{2d10G8164¢ !
110+0000001+10040000000+12d106818¢/€I
110+0000001+100+0000000+12d10581LL€!
I 10+0000001+100+0000000+12d10S81bLE)
1 T0+40000001+100+0000000+12d10581€L€|
I T0+40000001+100+0000000+12d10681ZL¢ !
I T0+0000001+100+0000000+12d106811L€]|
IT0+0000001+100+0000000+!2d106810L€ |
110+0000001+100+0000000+1241068169¢|
I T0+0000001+100+0000000+1234d1058199€ |
1 10+0000001+100+0000000+1241058159¢ |
I10+0000001+100+0000000+12d10681¢9¢ |
110+40000001+100+0000000+12d10581£9¢ |
10+0000001+100+0000000+12d1058(Z9€ |
110+0000001+100+0000000+12d1068119¢|
110+000000T+100+0000000+12d1058109¢ |
11040000001+100+0000000+}2d1058185¢ |
1T0+0000001+100+0000000+12d10581(5¢|
1 10+0000001+100+0000000+12d1058195¢ |
I10+0000001+100+0000000+12d10681p5¢€ |
110+0000001+100+0000000+12d)0s81cSE ]
(10+0000001+100+0000000+12d105812G¢ |

...................................................................... el ga x

| ] I NI | |
| I I ol ! ]
| [ b1l | |
| v _ ov Ll | I
| | I vl ! !
| ' ) ol Iy
1art  dla ol
IdTl HIW LI
lAvIO oln NI
ILDIN DIN 3

(0T Jo 81994S) SINAWAIINDAY AVIISIA DIOd #-L°1 A74dV.L

1.7-50



320REQO0C07

06 f 4 1 0 6 8 {5 it

8 / 9 q 4 z l 0 0 0
[ | | | | [ | [
lolipl | 1 | | 1 10+0000001+100+0000000+12d10581€EZb
1911p! | | | | | 10+0000001+100+0000000+ 1241058122V
1911v! i t | ! 1 {0+000000t+ 100+0000000+IDdl0s8ltcr]
l9ltp! | | | | | 10+0000001+ 100+0000000+ 12410581610
1911¢! 1 | 1 | }10+0000001+100+0000000+1Dd1068181%]
19l | ! | | 1 10+0000001+100+0000000¢ 124105814 1F
toltipl ! | | | 110+0000001+100+0000000+ 1241068161V}
1911wl | ] | | ) 1040000001+ 100+0000000+12d10581b1EI
19i1p! | | | [ 1 10+00000071 +100+0000000+ I2d10S81€1kI
19tibt | | | | | 1040000001+ 10040000000+ 12d10G8Icty!
19ltp! | [ | | ;_o.ooocco_‘_oobooooccc+_um_onm_ﬁﬁq_
1911t | | t | | 10+00000011 10040000000+ 12d1058101¢%
1911y ! 1 | | 1 10+0000001+100+0000000+1041058160%1
19ltyl | | | | | TO+000000T+100+0000000+ 10d1058180F
1911p! [ 1 | | 1 10+0000001+ 10040000000+ 10dt0581L0V!
tottiyl 1 [ | | 11040000001+ 100+0000000+12d1058190%1
19l1pl | | ] | 110+0000001+100+0000000+12d1058!S0¢
t9ltp! | 1 | 1 110+0000001+10040000000+12d10G581v0t!
19ttt | L | [ 110+0000001+100+0000000+i2dl0S8I€0V]
joltyl ! | | | 110+0000001+100+0000000+ (241058} Z0V!
[CARS 2! | | | ! 110+0000001+10040000000+ 12410681 10¥!1
toltw! | | 1 | 110+0000001+100+40000000¢12d1058100V!
1911v! ! b, | [ 110+0000001+100+0000000+12d1058166€!
19yl | 1 | ! 110+0000001+100+0000000+12d1058186€!
19livt | | ! | 1 10+000000T+!00+0000000+ 12310581 (6E!
1911kl | | 1 ! 1 1040000001+ 10040000000+12d1058196¢€|
l9livt I | | | ) 10+0000001T+ 1 00+0000000+10d1058156€!
toltpl | | ] | 11040000001+10040000000+12d10581¥6€1
1911yl | | | | 1 10+0000001+100+0000000+1Ddl0s8tE6E!
19ltyl 1 | i | 1 10+0000001+100+0000000+124105816¢ |
1911yl | | | | 11040000001+ 100+0000000+12d10G68116€!
vt [ | | | | | 1 NI | |
[ | | | | | I 1 ol i |
[ | | | | | | [ | |
11 al | 54 1 (A | (3 | 44 | 184 | ov [ A [ f
iql 11 | | | i | | (A | |
[ Y | 1 | | | 1 [ [
a1 4l T e bbb b I oal 1a xl
vl Xl | 1art dig Mt
1L Al | fatt dlW &L
|===-=1 [ SLNAWODAS HVANTT/SLNIIDIAJF0D NOILYHETIND {AYIO OIn NI
/7771 | 1IDIN JIN 31

(0T 10 6 1994S) SINFWAIINOTAY AVTdSIA DI0d +-L'1 A4V

1.7-51



320REQO007

[E1RS A ] | I ) 110+0000001+100+0000000+12d106812L%I
1911l | | | | 1 10+0000001+100+0000000+124106811LE]
1911kl | | | | 110+000000(+100+0000000+12dl0S8l0Lb |
tolivl | | | | 1 10+0000001+100+0000000+12d10681€9b 1
[EXRE2] | | | | 110+0000001+100+0000000+ 1241068129V
[EARYA] 1 ) I | [ 1T0+0000001+100+0000000+12d1058119¢ |
[E1RYA] | | | | 110+0000001+100+0000000+12d1058165F |
1911pl | | | | 1 10+0000001+ 10040000000+ 1241058185k |
[EXRNA] | | | | 110+0000007+100+0000000+10d10581¢5¢ |
1911wl I | | i 110+0000001+100+0000000+12d1068185Y |
1911%! I ! { | 1 10+0000001+100+0000000+12d10681€SPI
toityl | | | | 1 10+0000001+100+0000000+{2d1068126¢% |
1911¢! | | | | {10+0000001+100+0000000+12d106BITIGHI
laltel | | | | 110+0000001+100+0000000+12d10G68I16bY |
l9ltwl | | | | 1 T0+000000T+10040000000+12d106818b %1
1911wl [ 1 | | 110+0000001+100+0000000+12d10681Lb0 1
[E1R4A] | | ] | 11040000001+ 400+0000000+ 124108816k Y 1
laltwl | 1 | | 11040000001+ 100+0000000+12di0S81€EbLYI
Igltel | | | | 110+0000001+100+0000000+ 1241068120k
[E1R4A] ! | | | 1 10+0000001+100+0000000¢!Dd10S8ITbLLI
191kl ! | | | 1 10+40000001+100+0000000+13d10S816€P |
19t1v! | i | I 110+000000T+100+0000000+12d105818€V |
1911wl | [ ! | 110+000000T+100+0000000+12d10S8ILEYI
toltpl | 1 | | 110+0000001+100+0000000+!12d10681G€Y |
1911wl i | | | 1 T0+0000001+100+0000000+1DdI0GBIEELT
[EXRY 2] | | | | 110+0000001+100+0000000+1Dd10681ZEV|
[RARS 2] [ [ ! | 1 10+00000014100+0000000+12d10S811EY |
19tivl | { 1 | 11040000001+100+0000000+12d1068162¢|
1911k} | | | | 11040000001+ 100+0000000+12di058182¢ |
19btpl ) | | | 110+0000001+100+0000000+ 124106812k 1
1941k | [ | | 110+0000001+100+0000000+12d1058152¢1
[ | ! [ | | [ I NI | |
[ | | | | [ } I ol | |
Pl | | | | 1 | bt t |
11 al ! SV | [AY] | €V | [4'4 | v J ov [ | [
lal 11 | } | | | | I v | !
(M1 | | [ | | | | | W) [
gl 4ai e e e i 1 al i3 Al
vl x| | 1411 dla ¥l
1L 4l I a1l diR LI
| === | SLNAWDAS YVANIT'T/SINTID1 44303 NOLLVHHI'IVD lAvio oIn NI
177771 1 ILDIN DIN 31

(0T 10 01 19NS) SINTWAAINOTT AVIdSIA D10d ¥-L'1 A749V.L

1.7-52



320REQO007

_Ao.ooooooﬁ._oo.ooooooo+_0m_~mm_n~o_
_ﬁo.ooooco_._oc+ooocooo._0m_~mw_q~o_
_ﬂc*oooocoﬁ._oo*5900000¢_0m_~mm_m~o_
_Fo.oooooog._oo.ooooooo._um_ﬁmm_NHO_
_Ho.ooooooﬁ._oo¢occoooo+_0m_~mm_-c_
_~o.ooooooﬁ._oo¢OOQOOOO+_Um_~nm.o~o_
_ac*ooooooﬁ._OO+cooocoo._um_~nm_moo_
_ﬂo.ocooooﬂv_oo¢ocoooco¢_Um_ﬁnm_moo_
_Ho.oocooo~+_oo.oooooco¢_um_ﬁmw.hoo_
_ﬂotooooooﬁ‘_co+o000000+_0m_~m0_woo_
_ac*ooocooa._oc.oooocoo._Um_ﬁmw_moo_
_Ho*oooooo~+_09+oocoooo._Um_ﬁmw_coc_
_~c¢ooocooﬁ¢_oo+ooocc90+.Um_~mm_moo_
_Ao.oooooo~¢_00¢cooocco+_um_ﬁmm_moo_
_~c+oooooca+_oo+cooccoo‘_0m_~nm_aoo_
_ﬁo.oocoooa._oo.cooooco+_um_0mm_mmv_
_ﬁo.ooosboﬁ._oo.ocococo¢_um_omm_ﬁwv_
_ﬁoboooooo~+_oo.cocooc0+_0m_omm_wmv_
_~o§ooccco~+_o0+oocooco+_um_Omm_nmv_
_~o¢oooocc~¢_cc,ooocooo+_um_omw_vmv_
_~o¢ooooco~._oo.oocooocv_um_omm_mmv_
_~c¢ooooooﬁ+_oc.0053000¢_Um_omm_mmv_
_~c+oooooo~+.oo+oooocco._Um_onm_Hmv_
_~O¢ooocoo~+_cc¢ooocooo._Um_om@_omv_
_ﬁo.coooooﬁ*_oc+oooocoo+_0m.onm_m>v_
_—o+oooooo~+_oo+ocooooo+_0m_omm_mﬁ¢_
_ao*oooooc~+.oo*cooooo04_um_onm_ﬁhq_
_ﬁo.ocoooo~+_QO¢OQOOQOO+_Um_cmm_wﬁv_
_~o+ooocoo~¢_cc¢occocoo+_um_omm_m~q_
_ao*oooocoﬁ«_o0¢oo00009+_um_cnw_vﬁv

.#0+oooooo~+_co.ooc0000+_um_0nm_m~v_

N

ol Iyt

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 1 g1 13 Al

jatl dle ¥l
fa1t diW Ll
1x¢io oln Nl
110N DIN Al

(0T JO 11 1994S) SLNAWIYINOHY AV1dS1A J10d b-L1 4149V

1.7-53



320REQO007

1al 4l
vl x|
tLloal
[===-1
171771

Sv

(A

£y

1T0+0000001+100+0000000+ 124116819401
110+0000001+100+0000000+15d1158i5p01
110+0000001+100+0000000+12d11581pb0)
110+0000001+100+0000000+12d11S81€b0
110+0000001+100+0000000+ 15411581240}
1 10+000000T+100+0000000+12d1T1S8! 1O
1T0+0000001+100+0000000+ 1241 1SBI00}
1 T0+0000001+100+0000000+ 1241 16816£0!
1 T0+0000001+100+0000000+12d1 15818601
1 T0+0000001+100+0000000+12d!1S81 (€01
1T0+000000T+100+0000000+13d116819¢0
1T0+0000001+100+0000000+12d11581S€01
11040000001 +100+0000000+10d11581bEO)
1 T0+0000001+100+0000000+12d}1581€€0
1 10+000000T+100+0000000+1Dd1168)2€0]
110+0000001+100+0000000+12d)16811€0]!
110+0000001+100+0000000+12d115810€0!
1T0+0000001+100+0000000+12d1 16816201
110+0000001+100+0000000+12d115818201
1T0+0000001+100+0000000+12d1 16812201
110+000000T+100+0000000+12d116819201
(10+0000001+100+0000000+12d115815201
IT0+0000001+100+0000000+12at1S8IpzZO1
110+0000001T+100+0000000+12d11$81€Z0|
110+0000801+100+0000000+15dl15812Z01
110+000000T+100+0000000+ 104115811201
1T10+0000001+100+0000000+12d1158)020)
1104000000T+100+0000000+12d1 15816101
1 10+000000T+100+0000000+12d11S818T0
1T0+0000001+100+0000000+13d1 15812101
110+0000001+100+0000000+{2d1 1581910

....................................................................... Falo1a

| | I NI | |
| ! I ol ! |
[ [ 111 | |
| v ! ov¥ boLl [ !
| | I vi | |
1 ! I ¥l ty |
1311 dig Ml
Fa1l diW L
lavio oin NI
ILOIN DIN 4)

(0 Jo T1 94S) SINAWIAINOTY AVISIA DIOd v-L°1 ATAV.L

1.7-54



320REQQ007

0 6 f z 1 0 6 8 i S t

8. L 9 < 4 z [ 0o 0 0

[ | | | | | | [ .

toltiyl | | i 1 _ﬁo.ooocooﬁ..oo*oocoooo‘.um_ﬁmm_hso_
191101 | | 1 | _#o.ocooocﬁ._oo.ooooooo._um_ﬁnm_oﬂo_
EIRe 2 b | | | _ﬁo‘ooooood._oc.oooccoo._um_amm_mso_
1911yl ! | | | _Fo.oooooo_._oo.oooooco*_ua_ﬁnm_QNG_
1911yl | 1 | 1 __o.oooooo-_co.ooooooc¢_um_~nm_m~o_
tottel el 1 ! ! _ao.coooooﬂ._oo.oocoooc+_um_~mm_m>o_
1olty! | | [ [ _ﬁo.oooooc~..oo*ooocooo._um_ﬁmm_ﬁﬁo_
[EIR1 2! | | | | _Ho.ooooooﬁ._oo.oocooco._um_ﬁmm_oho_
EIR2 | 1 | | .ﬁo.ocococﬂ._oo.oooooco,_um_ﬁmm.m@o_
1911w | 1 | 1 _~o¢oooooo~._oo.oocoooo+_um__mm_moo_
1911yl 1 | | | _Ao.ooooooﬂ‘_ocbooooooo._um_ﬁmm_hwo_
ICARS A ! | | | _Ho,oooooo~¢_oc+ooooooc._um_ﬁmm_@oo_
1911%! [ | | | _ﬁo.ocoooc~¢_oo.oocoooo._Um_~nm.moo_
lotivl | ! 1 | _Mc.oooooo~+_oo.oooocoo¢_um_Anm_qwo_
ICIRS A | | | | .ﬁo.ocoooc~¢_oo.coocooo._um_ﬁnm_mmo_
CARSA] 1 1 | i _~o¢ocooooﬁ._oo.aooocco+_ua_ﬂna_mmo_
1911l ! | | i _ﬂo¢ooocoo~._oo*ccoccoo+_um_~m@_~wo_
191101 | ! | | _Ao¢oooooo~¢_oo¢ooooooc+_0m_Anm_ooo_
1911yl | | | | _~o¢oooooo~._oo*ooooooc+_um_~mm_mmo_
1911v1 | 1 1 | __o.ooocooﬁ*_oc*ooccooo+_um_~mm_mmc_
CIRS A | | | ! _dc,ooocoo~*_cO+ooooooo+_um_~mm_~mo_
1941¥! | | | | _ﬁo.ccooocm+_oc.ooocooo._um_ﬂnm_wno_
lotibt ! i 1 | _ﬁo.ocoooc~+_oo*oooocoo’_Um_Amm_mmo_
1911yl | 1 1 | __o.ooooocﬁ._oo+coooooot_Um_~nm_qmc_
falivl 1 1 | ! _Ao.ocooooﬁ*_oo.QQQQQCO¢_um_~nm_mmo_
1911wl | [ | | _ﬂo.ooooooﬂ._oo.ooooooo+_um_ﬁmm_mmo_
1911bt [ | | | _Ho.ooocoo~+.oo.ocoococ¢_um_Hnm_dmo_
EXRS A | ! 1 | _—c.oocccoﬁ._oo¢oocoooo+_Um_ﬂn@_omo_
191 1%! 1 | | | .~o+ooooocﬁ._co+oocoooo¢_Um_~nm_ch_
191 1¥! 1 | | [ _~o¢ooooco~._oo+oocoooo+.um_—mw_mqo_
1911b1 | ! | | __o.ooooocﬁ..oc.ooccooo*_um_ﬁmm_sqo_
It | ! | | | | I NI | |
Frod | | | | | | | Of | 1
[ | | | | | | | | 1l i |
1 1 al | Y | [A'} | € | N | v | ov | &Ll | |
1al 1l | | | | | i vl | |
| | | | | | | | dl (R
1al 4l FRUUISRRREERRESEEEEEESE | gl 13a Al
vl %l [ 13t wle ¥l
1Lt al | 11l "W 3l
{---=1 1 SLNIWOAS HYIANTT/SINIIO14330D NOJIVHEITYD jA¥io oln NI
V17771 | 130K DIN 3

(0T Jo €1 199US) SINAWIAINOAY AV1dSId J10d p-L13148vL

1.7-55



320REQ0007

1 al
lal 11
M U
lal al
vl xi
1L al

177771

14

_ac‘ooooco~¢_oc+cococoo+_om_~mm_oc~_
_~0¢cocooo~+_o0+occooco+_om_amm_ﬁcﬁ_
_~o¢occooo~¢_oo+ooccooc+_um_~mw_wo~_
_~o+coooooa¢_00+ooooooo+_um_~mc_moﬁ_
_~c+coocco~+_oo‘ooococc+_0m_ﬁmm_voﬁ_
_~o+ooocoo~¢_cc¢ooo°coc+_Um.~mm_ﬁo~_
_—c.cooocc~+_co+ococooo+_0m.—mo_Ncﬁ_
_AO¢oooooc~+_oo+ocooooo+_um_~m@_~o~_
.~0+oocoooﬁ+_OO+cocooo04_Um_ﬁmm.oo~_
_Hc+cooocc~+_oc+oocoooc¢_0m_ﬁma_mmc_
_Ho+oooocc~+_oo+coocooo+_um_ﬁmm_emc_
_~c¢coccco~¢_oo+ooooooo+_0m.ﬂma_hac_
_ﬁc.ooooco—+_oo+ccoocoo+_om.~mc_wmo_
_~0+ocooooﬁ+_co+coooooo+_Um_ﬁma_mao_
_~o+ooocco~+_oo+cccoooo+_Um_—mm_vao_
_~o+ccooco~+_oc+ocooooc+_um_~ma.mmo_
_~o+oococoﬁ+_oc+coooooo+_um_ﬁmm_wmo_
_~o+coooco~+_oo+oooooco+_um_ﬁmm_ﬁmo_
_ﬁc+oooooo~¢_oo+oocooco+.Um_~mo_omo_
_mcoooocoo~+_cc+ocooooo+_um_ﬁma_mwo_
_~o+oooooo~+_oc+ooooooc*_um.~mm_emc_
_~0¢ooooco~+_oc¢oooocoo+_um_~mc_hmo_
_~o+ocoooo~+_co+occoooo+_Um_amo_wco_
_~o+oooooo~¢_co+ooooooo+_0m_—mw.msc_
_ﬁo‘oooooo~+_00409ooocc+_Um_ame_voo_
_~c+cooocc~¢_co+ooooooc+_um_ﬁmn_moo_
_~0+ooocoo~¢_co+ooocooo+_um_amm_Nmo_
_Hc¢oooooo~¢_oo+coooooc+_um_ﬁmo_ﬁmc.
_~o¢oooooo~*_oo‘ocoaocc*_om.ama_omo_
_ﬁc‘oooooc~+_904oooocco+_um_~ma_mhc_

vi |

|
! |
| |
v I ov I &l
! |
| 1] a )

.......................... I &l 13 x|

1311 dig 9
1d11  dIW 1|

SLNIWOIS HWVANIT/SINIIDIAIFOD NOILVHEITYD IA¥10 oln NI

ILDOIN DIN a

(0Z Jo p1 1993yg) SLNIWHIINOFY AV1dSIA DIOd “b-L'1 H14V.L

1.7-56



7

mW 06 £ 4 1 0 6 8 Lt 6 €
MW 8 L L 9 S b 4 1 0 0 0
% ' [ | | | | | ! [ |

mw lottel I [ 1 [ 11040000001+ 10040000000+ 1241 16816€1I

(on fgliv! [ 1 I 1 11040000001+ 100+0000000+12d115818€1!

EXE42] | [ 1 | 11040000001+ 100+40000000+12d11581CET)

1911w t | ! | 110+0000001+ 10040000000+ {2d115819¢1|

lattpl | I | l 11040000001+{0040000000+12d1168]GET!

191t | 1 | | 11040000001+100+0000000+§2d} 1SBIVETI

(ERRLA | | | ! 110+000000T+10040000000+ 1241 1681€ETH

[E1R4 2] | 1 | | 110+000000T+100+0000000+10di168IZETI

felipl | ! | t 11040000001+ 100+0000000+12d1 1681 1€

, loltvl | | | | 110+0000001+100+0000000+12a!1s8l0€ET]

lol1el | | | 1 11040000001+ 10040000000+12d1 15816211

RS2 | ! [ | 110+0000001+100+0000000+12d11s8lBZL]

EXRS 2 [ | | [ 11040000001+ 100+40000000+12dl1681LZT!

toltw) | I | 1 11040000001+ 100+0000000+}24df1581921|

EIReA | | | | 110+4000000T+}100+0000000+12d1 1581621}

fol1p! | | t | 110+0000001+100+0000000+§2d115816Z11

, loltp! | | [ ! 11040000001+ 10040000000+12d11581€ZT!

laftpl | ! | | 110+000000T+100+40000000+i0dlts8lezTl

lgltp! | | | ! 11040000001+ 10040000000+10d1 1681121}

1911v! | ) | | 110+0000001+100+0000000+i2d)158l10Z1|

19ltwi | t | | 11040000001+ 10040000000+1231 1581611}

laftel | 1 1 | 110+0000001+100+0000000+1Dd115818T1I

{9l1vl I | | | 11040000001+ 10040000000+ 2dl1s81L1T)

19111 | | | ! 1104000000T+100+0000000+ 10411581911l

Igltpl | | | | 11040000001+ 10040000000+ 2d1168ISTTI

191wl | t | | 110+0000001+ 100400000004+ 12a1 168! ¥11]

194161 | | ! | 17040000001+10040000000+12d1 1SBIETTH

tgltvl | | | | 11040000001+ 100+0000000+12d1158I¢TTl

1911wl ! | ! | 11040000001+ 100+0000000+12d 1681 TTT!

feltel | 1 | | 1 10+0000001+100+40000000+12d1 1581011

loltel | | 1 | 110400000017+ 1 00+0000000+2dl 1581601}

[ | | | | | | | i N} | |

[ I | | | | ! 1 I ol | !

[ | | | | | | 1 11 | |

11 al | 144 | 1A | €Y | 4 § | 18 | ov I Ll | !

R: AR ! | | | ! | 1 vl | |

(e (I | | | i | | I ul (R B

g1 &l e it —————— | dl i3 &l

vl xl | {91t dlge ¥l

L) 3l I 1411 diw LI

f-——-1 | SINFWOAS HYANIT/SINIIDIIIF0D NOILVHEITVYD |xvio oln Ni

V77771 | 11DIN DIN JI

(07 JO S1 1994S) SLNAWAIYINOAY AV 1dSIA JI0d ‘+-L'1 419VL

1.7-57



320REQO007

1311wl
toltel
19lted
19ttpl
1911k
1911tk
1911yl
1911k
191101
I9tl1kl
EIRY 2
I9tltel
1911kl
I9ltrl
EIRe 2|
19l
19ty
19ttwl
19l tpl
lolivl
loltel
loltvl
EAR ]
l9ltwl
19l1rl
191 Tel
1911w
taltpl
1911el
19ltpl
l9ltel

[ I
|
Fod
11 al
lal 11
[t S
lal al
vl xt
et al

V17771

| 11040000001+ 10040000000+12d116810L11
{ 110+000000T+100+0000000+123115816911
! 1 10+0000001+100+0000000+10d1158180911
I 110+000000T+ 10040000000+ 12411581911
| 11040000001+ 100+40000000+12d116819911
| 11040000001+ 100+0000000+12d1 16816911
| 170+000000T+00+0000000+1Dd)1581p9T!
[ 110+0000001+10040000000+12d11681€9T1
! 110+0000001T+100+0000000+10a) 16812911
[ 110+0000001+100+0000000+12d1 15811911
! 11040000001+ 10040000000+ 12d1 168109711
| 11040000001 +100+0000000+12d115816S5TI
| 1T0+000000T+100+0000000+12d115818G5T|
] 110+0000001+100+0000000+12d11G8ILSYI
] 110+000000T+100+0000000+ 1231158195711
| 110+0000001+100+0000000+12d1168165T1
| 110+0000001+100+0000000+12411681bSTI
] 11040000001+ 100+0000000+12d11S81ESTI
| 1T0+000000T+100+0000000+12d116812STl
| 1 T0+000000T+100+0000000+12d116811STI
| 110+000000T+100+0000000+12a1158105T!
[ 11040000001+ 100+0000000+1Dd1158160b Y1
[ 1 10+0000001+100+0000000+12d1158180kTI
| 110+0000001T+100+0000000+ (D41 TS81LYT!
| 11040000001+ 100+40000000+I2d115819¢ 11
| 110+0000001+100+0000000+12d11S8IGHTI
| I 10+0000001+100+0000000+12d1158Ib¥TI
] 110+0000001+100+0000000+12d11SBIEFTI
| 1 10+000000T+100+0000000+iDdl1S8ICkKTI
| 11040000001+ 100+0000000+i2d11681T0TI
| 11040000001+ )00+0000000+ 124115810V 11

| | | | | I NI | |

| ! | ! | | ot | |

| ] | I | (IR ¢ | |

SV | by | [ | 4 4 | 1w | ov [N I |
| | | | l I vl | |

| [ | | ! I ¥l 1y |
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| ----| gl 13 X1
1311 dlg dl

14Tl din LI

SLNIWO3S YVINIT/SLNIIDIAIZ0D NOILVHHITVD IA¥ilo oln N

ILDIN DIN 3l

(0T Jo 91 1934S) SINAWFYINOAY AVIdSIA DIOd “v-L'1 AT14V.L

1.7-58



320REQQ0Q7

R:{
[ A
tg1 4t
vl Xt
1Lt 3l
|-=--=1
L1777

_ﬁo.coooooﬂ._oo‘oocoooot_um_ﬂnm_ﬁow_
_ﬁo.oooooog._oo¢oooocoo¢_0m_ﬂmm_oo~_
_ﬁc.oooocoﬁ*_oc,ooooooo+_um.Hnm_omﬁ_
_Ho¢oooooo~¢_oo¢ooooooc+_um_ﬁmm_mmﬁ_
_~o+oooooo~¢_oo+ococooo*.UQ_Amm_ﬁmﬁ_
_~o¢ooooooﬁ+_co+ooococo¢_Um_ﬁmm_umﬂ_
_~o+cooooo~+_oo*oooocoo+_0m_dmm_ma~_
_~o+ooooco~+_oo+oocoooo._um.~ma_vm~_
_~o+oooooo~+_co.ocooooo+_Um.an¢_mmﬁ_
_~c¢ooooco~+_oo¢ooooooo+.um_ﬁmm_NmH_
_do.ceoooo~¢_oo.ocooooo+_um_~ma_dm~_
_~o+ccoooo~+_oo.ocoooco+_um_ﬁma_om~_
_Ho‘cooooo~+_oo.ooococo+_um_amm_mmd_
_~o+occooo~._oo¢oooocoo+_um_ﬁmm_mm~_
_~O+ooocoo~*_oo¢ooooco0¢_uﬁ_ﬁmc_ﬁcﬁ_
_ﬁo+ooocco~+_oo+ococooo¢_um_ﬂmm_wmﬁ_
_~0¢coooooﬁ*_co+aoococo+.0m_ﬁma_mmﬁ_
_ac*coooooﬁ¢_oo.coooooo+_0m.dmc_vmﬁ_
_Ao*oooooo~¢_oc¢ooocooo+_um_ﬁmm_mmﬁ_
_~o+oooooo~*_oo+coooooo+_um_~m@_~cﬁ_
_~o+cocooo~*_oc.oooooco+_0m_ﬁmm_ﬁm~_
_Ac¢ooocooﬁ*_co+oooaooc+_0m_Amm.omﬁ_
_~c¢ooocooa+_oo4ocooaoo+_um_~mm_mpﬁ_
.~c+ooocoo~+_co¢aoooooo+_um_ﬂma_mhﬁ_
_Ho¢oooooo~+_oo.coococo+_u@_Amc_ppa_
_ﬂc+ocooooﬁ¢_oo¢oooooco¢_um_ﬁma_whﬁ_
_Ho¢ocoeoo~+_oo+cooocoo+_um.dma.mpﬁ_
_Ho+ooooooﬁ¢_oo+ocooooc+_um_~nm_vpa_
_~c+ooooocﬂ+_oc+ooooooc+_um_~nm_mﬁ~_
_Ac+oooccoﬁ+_co+ocooooc+_um_dna_mﬁﬂ_
_~o¢cooooo~._oo+ooooooc+_um_~mc_~p~_

| I Nl | |
| | ol | |
| 11l | |
184 | ov 15l | 1
| 1 vl | |
| | ul g |

................. cmmmmme—-l @) 13 A

1art yle yl
1a1l ¥IW L)

SINAWOIS HVANIT/SLNIIOIIAACD NOILVHEITVO {xvio oln NI

1LoIN DIN 3l

(07 10 L1 124S) SLNIWIINOTY AV1dSId D10d v-L'1 3719VL

1.7-59



320REQQ007

06 € P4 1 0 6 8 L S ¢

8 L L 9 S b 4 1 0 0 o0
11 | | | | | | [ |
1911wl | I | [ 110+000000T+100+0000000+!2411581Z¢€2)
l9itpl l | | | 110+00000071+100+0000000+ 12411581 1€Z1
ETRE2] | | [ [ 1 10+0000001+100+0000000+1231158}0€Z1
19ttel I | ! | 11040000001 +100+0000000+ 124115816221
1911k | | | | 110+0000001+100+0000000+ 154115818221
loltel [ | l | 110+000000T+100+0000000+12d11581¢22|
LIRS ! [ | | 110+0060001+100+0000000+ 10411581922}
191tpl 1 I 1 | {10+0000001+100+0000000+12d) 15815221
l9lt1pl | | [ { 1T0+0000001+100+0000000+12d1158]¥zZ!|
19ltyi [ f 1 | 1T040000001+100+0000000+IDd11S81€2Z)
lottivi | [ ! | 110+0000001+400+0000000+ 124115812221
lgltyl | | [ | 110+0000001+100+0000000+ 124115811221
191tri | | ! [ 110+0000001+100+0000000+ 103115810221
igtiel | | i 1 110+000000T+100+0000000+ 10411581612
EXR{2] 1 | | | 1T0+0000001+100+0000000+10dI158l81Z!
19t1pl ! ! | | 11040000001+100+0000000+12d|1581¢12]
l9itepl | | ! 1 1T0+000000T+100+0000000+1531 15819121
1911p1 i | | | 170+0000001T+100+0000000+2d11581STZI
IEXRE 2] | | ! | 11040000001+ 10040000000+ 12411581412
19f1dlt | i i | 1T0+0000001T+1/00+0000000+12d11S81€1Z)
l9ltel | | | | 110+0000001+100+0000000+12d11581Z12Z!
l9ltel | t | | {10+000000T+100+0000000+ 12411581112
lotiwl | | | | 110+0000001+100+0000000+12d1ts8l012!
ETRe 2] | | | | 11040000001+ 100+0000000+12411S8160Z1
l9ltpl | [ ! | 110+000000T+100+0000000412d11581802!
lottyl | | | | 1104000000T+100+0000000+12d11581¢021
taltel | | [ | 1T0+000000T+100+0000000+ 123115819021
1911¢1 I | | I 110+0000001+100+0000000+1241158150Z!
lgttepl | | | | .~o+ooooe3+_ooéooooooium:mo_vcw_
EXRE 2] | t | | 1104000000T+100+0000000+ 12411581 €021
l9ttpl | | | | 1 T0+0000001+100+0000000+10d11581z0Z!
[ | | ! | i 1 I N | [
Lo | [ | | | | I ol | |
[ I | [ [ I | | 11l | |
1 oai I (1 | (A | £V | v | v | ov (A | |
fal 11 | | | | | | 1 vi | !
[ | | } | | | i 1 ¥l 14
lat 4l o e e | al I3 Xkl
vl x| | 1311 dl4 9|
1Ll 41 ) td1 diW LI
l=----1 | SLNIWOAS UWANIT/SINIIDIIAFOD NOILVYEITYD 1A¥10 oln NI
177771 ! tLOIN DIN 3

(0Z Jo 81 193yS) SLNAWAIINOAY AVIdSIA DIOd “b-L°1 J414V.L

1.7-60



320REQQ007

181
111
18l
vl
1Ll

al
x|
3l

I--=-1
. 11

| T0-000000+ 10040000000+ 1241 1581€92!
_~o+cooooo~¢_oo+cocc000¢_Um_ﬁmm_mmw_
_~o+oooooo~+_00¢occocoo~_om_amm_ﬁww_
_ao.occooo~._GC¢ooooc00+_um_ﬁmm_owN_
_~o¢oocoooa+_00¢cooococ+_um_~ma_mmm_
_HO+oooooo~+_00¢coooOOOo_Um_ﬂm@_mmm_
_do+ccoooc~+_oo+occoooo+_um_amm_hmm_
_Ho+ooococﬂ+_cc«ooooooo+_0m_ﬁmw_omw_
_AO¢ooococ~¢_co¢cocoooc+_um_amm.mmw_
_ﬁc+ocoooc~+_oooooooooc+_um_Hmm.vmm_
_qc+oooooo~._cc+ooocooo¢_um_~mw_mmw_
_~c+oooooo~*.oo+ooooooc+_Um_amm_wmm_
_aOoocoooo~¢_co+coooc90+_um_~m0_~nw_
_~o+ooococ~+_oc+oo000004_0m_Hmm_cmm_
_~0+ccooco~+_oo+ooooooc+_um_amm_mvw_
_~o+ooccooa+.00¢ccoccoc+_0m_am@_mq~_
_ao+oooooo~+.cc*oocoooo¢_um_amm_hvm_
_~c+oooooo~+_oo+oocooo00_um_Hnm_wvm_
_~o+ccoooo~+_co+ooccooc+.um_amm_mvw_
_~0¢ooocoo~¢_oo+oococoo+_um_ﬁmm_wv~_
_~0¢coocoo~+_cc+cooocoo+_um_~mm_mv~_
_~c+ooocoo~+.oo+ooooooc+_um_anQ_NeN_
_~c+ooococ~+_00+ooooooc+_Um_Hmm.ﬁvw_
_Hc+ooocoo~+_oo+ccooooo+_um_am@_Ov~_
_~c+oococc~+_oo‘occoooo+_Um_amm_mmw_
_~O+oooooo~+_o0+ooococo+_um_~mm_wmw_
_~0¢cooooo~+_oo+coooooo+_Um_ama_FMN_
_~o+ocooco~*_oo+oocoooc+_um_~mm_wm~_
_~O+ooooccﬁ+_co¢oooocoo+.um_amm_mmm_
_Ao+ocoooo~+_cc+occcoco+_um_anw_emw.
_~c+ooocoo~+_co*oooccco+_um_Hnm_mmm_

Vi |
| ul |

................... ce——---1 @ 13 &l

tarl  dlg ¥l
tatl diw L)

SLNIWO3S MVYANIT/SLNIIDIIIA0D NOILVYHITVO tavio oln NI

1LOIN DIN 3l

(0Z 10 61 1924S) SINAWHAINOAY AV1dSIA OI0d ¥-L'1 H419V.L

1.7-61



320REQQO007

1:4]
111
K1
Al
R A

at

177771

SV 1A EY

(07 J0 07 1994S) SLNHWAHINOTY AV1dSIA DIOd ‘v-L1 A19V.L

I ql
tarl
1Tl

Iq
13
dlg
dinW

1A¥i0 oln
ILOIN DIN

1.7-62



320REQO007

(FARe A
(YRR A
el
teited
(FAREZ!
tetiwl
leriwl
ertel
letiel
telavl
(FARE 2]
ERe 2!
FAReA
(FERea!
(FARS A
leltvl
IFRRe 2]
lelivl
teiteld
(FARS 2]
ety
Hehavl
(FARS 2
(FRRS 2
(FARS 2
(FARA 2
tehivt
teiel
(FARS A
fehvl
leltel
(FRRY 2]
(FARE 2]

fal ai
11 1l
161 4al
vl x|
1Ll 3l
1-1--1

6 b4 9
L { 9
f I |
s3il ON| 1
sdi! ON | |
ON1 sdal |
sax| ON/| |
ON| SAX| |
sdxl ON| |
ON| SAA| i
s101 NdO| |
Ndo| s101 1
s1ol Naol |
NdO! S101 i
Sdidl  WHONI ssvdid LIAINI HALVMIO
WYON| SdAgli sSYdAg LTINI HALYMIT
sdxgl WHONI SSYdAH 13TLNO HIALYMIO
WYON|  Sdadl SSYJAH LITLNO HILYMIY
S3Al ON| !
Mol TI¥3l 1di) Z# SQ3-HIV SOINOIAY ONI1
ON| S3xl I
Mol 11¥dl 191) Z# SOS-¥IW SOINOIAY ONI1
saxl ON{ |
ONI sdx! |
saxt ON| Q3Q33OX3T LIKWIT TIAVYL WYIXHI0
NO| Jaol ! (1 14l) J30 ¥Md sSvadl1
oN| sAA| Q3IAAZOKT LIWIT TIAAVEL WYLXINY
4301 NO! {1 1al) 330 uMd svdolo
sax| ON| |
NO't daol (T 149l) 330 ¥Md Soslit
ON| saxl |
ddol NO| (1 19l) 3440 ¥Md sIS10
NO /! dJaot (1T 1491) 330 ¥Md sadlit
adjol NO| (1 149l) 340 ¥Md sddlo
TI¥41 MOI (1T 1al) z# ALIG-3UNTIVE SvYadio
1Ival Mol (1 14l) 14 FLIE-3YNTIVI SVA2l0
i t |
| | la
| | !
=t { =0 | |
| |

V /77713000 3L¥is 14l

177771

AOVSSTWN MOLINOW NOI1LA3DX3 |

8 9 8
€t 4
(| |
|
|
|
|
|
|
|
|
|
!
|
|
|
!
|
!
|
!
|
|
|
|
!
|
!
|
!
|
1
|
|
|
|
JLNLS |
31034axal
JLIRIT | LIWET

¥3amo1 | ¥3dddn

(3INIT a34)
SIANTYA TV¥OILIYD

(INIT MOTT3R)

i losslezol
I losslteol
I lossl9zol
| fosslscol
I losglvzot
I losslezol!
I loselzzol
I lossltzol
I losslozol
1 1osslstol
I losslstol
InaloselLtol
tWalosslotot
IWalosslsiol
tHaloselv1ol
1 lossletol
Iwalosglziol
IWalosslziol
lnaloseltiol
I losslttol
I losslotol
IWatossieool
tH3losslgool
Iw3losslgool
1W3lossl ool
1 lossliool
1W3105819001
! lossglgoot
IWalossisool
IW3tosslvool
IR3losslEcool
1W310s81200|
In3loseltool

tarl g ul
1M1 MIW L1
-1x0l dln Nl
{ivlo oIN 3l

SANTYA ONINYYM | IN DI |

(&1 JO 1 193yS) SLNAWAAINOTY YOLINOW NOLLAFIXF/ONISNAS LINITDIOd "S-L'1 A1dV.L

1.7-63



320REQO007

Ieieed
Ieried
eried
IFARL 2|
leliel
leltel
Ierivl
FAReA|
Ieliwl
el
eltel
FARE]
IFARE 2!
AR 2!
Ieitel
Ieitel
Ieitel
Ieliel
Iettel
(FRRS i
FARE]
YRR 2
lcltel
leltel
YRR 2
FAR1 2
Ieltel
leltel
teltel
FARE]]
Tettel
TR 2|
teltel

13l al
1T 11
gl 4l
vl xi
[0 A Il
I=1--1

6 Z
L {
| [
TIVat pile]]
TI¥d| ol
1194l Mol
TIvd| MO|
TIval MO
TIVd| Mol
TIVA| %ol
T1¥al b [o]]
MOl 1Ivd
MOl  1Ivd
NO| daol
3301 NOI
NOt 4301
ddoi NO|
Mol TIva
MOl 1Ivd
TI1va| Mol
11vd| MO
1Iv3| o]
TIvad Mol
1Iv3| Mol
1Iva| MO|
1Ival Mol
TIva| Mol
Saxrl ON
ON| S3ax
S3AA| ON
ON| S3x
sax| ON
ON| Sdax
Sda) ON
ON| SaX
Saxl ON
|
|
|
=1 | =0
|

\////13000 3Lvis 14l

177771

|

)

|

]

|

|

|

[

I8 SDOS - YIV SOINOIAY ONIT |
1# MOT3 ¥3LvM vaal o111 I
| |

| |

| ]

| [

T4 SDd - ¥IV SOINOIAY ONIT |
1# SAGd - YIV SOINOIAV ONIT |
| |

|

|

|

|

|

|

|

|

|

|

|

[

|

|

|

|

| dLvis | I
1@dLd3ax3t !
| /JLIRIT | LIWIT |
| d¥3amo1 | w3dan |
FO¥SSIH YOLINOW NOILJAADX3 | | |

(ANIT MOTT13X)

SANTYA ONINYVM

losgl1901
losslogol
losaléesol
losslasol
lossicsol
lossl9sol
losslssol
losslpsol
IWalosslesolt
iwalossiesol
| tlossltsol
I losslosol
I tosslévol
| losslsvol
Iwaloselevol
Inalosslovol
I lossisvol
I losslrvol
I lossievol
| losslzvol
| loseitvol
I losslorol
| loseléeto!
I loselgeol
I losslceol
I tossiocol
|

|

|

|

|

|

|

10s815€01,
10s81¥EQ]
f0s8lecol
fosglzeol
10581T€0!
105810€01
los8l620!

1 1l 13 X1
1311 g dl
laNl MIW LI
1201 din NI
ILHIO OIN dl|
I IN DI i

(r1 Jo T 1934S) SINTAWHAINOTY YOLINOW NOLLIADXH/ONISNAS LINIT JI0d “$-L'1 A19V.L

1.7-64



320REQO007

£ 1 6 b4

8 8 L

[ |

(NARSA Jdol NO|
FARe NO | daol
(FARS2] 4401 NO|
FRReZ NO| d40!
FARe2 Jdaol NOI
(FARE2 NO1 daol
tettel ddot NO|
eyl NO| 4301

letivl EE[e]] NO |
el 5101 Ndo|

[NARSA NdoO| $101
telel S3X| ON!
(FARY 2] ON| S3xl
(FRR4 2] S3xl ON|
leltel oNl S3K|
IRRLA S3AL ONt
el ONI s3x|!
letiwl NO| aaol
teled Jaoi NO|
(YRR NO! daol
lelel ddol NO|
tetel NOI adol
(FARY 2] adol NO|
el No| daol
1wt daol NO|
(FARSA NO| EE(e]]
teltel 4ol NO|
lelvd NO| Jdaol
teliel adol NO|
(FARS A No| Jdaol
(YRR 2] adol NO|
tetel NO| ddol
1elivl 430! NO|
13l atl | |
11 11 | !
lal al | |
vl x1 =t t =0 |
1Ll a3l | |

R L
1////13000 3INLS 10t
V11171 _

JOVSSTH YOLINOW NOILJIOXI

I 3vis |
1331034x3|
I ZLIWIT | LIWIT
|  ¥3aMoT | ¥3ddn
| l

| (ANIT a3y)
| S3NTIYA T¥DILIN¥D

I

|

LJIRIT | LIKIT

¥3IMoT | ¥3ddn
|

(INIT MOTT3X)
SANTYVA ONINYYM

i losslveol
| tossigeol
I losslzeol
] lossiteol
I lossloeol!
I tossles0l
I lossigeol
i losslcsol
| 1osgl9sol
| losslssol
I losslvsol
I losglesol
| tosslzsol
I loss!lisol
I lossiosol
I lossletol
I ltoselBLol
I loselccol
| lossligcol
I losslscol
I losslbeol
1 losslecol
| tosslzeol
| lossltLol
t losstocrol
I losslesol!
| tosslesol
t loss!cool
I lossl9got
| losslgool
I lossivaod
I losele9ol
| losaleg9o!

ol gy |
i Ll g X
lart g ¥l
|dNE "W L]
A0l din Ni
{IWlOo OIN 3
I IN DI |

(1 Jo € 1994S) SINFWAIINOTY YO.LINOW NOLLIIDXA/ONISNAS LIANIT JI0d "S-L'1 4189V.L

1.7-65



320REQQ0007

DIYARS 2
el
leitel
(FRRA A
teltpl
lehipl
LelTed
(FRRe 2|
(FRR{ 2]
lehawl
teliet
(FARe2
(YRR
VAR
leftel
telted
lerivl
INARY A
Ietipl
(YRR 2
lettpl
eled
leitel
(FRRe 2
el
(FRR1 2]
(FARY 2]
leitel
teited
(AR 2]
(FARe2]
(FRRS A
[FARY 2

1al al
111 14
lat 4l
¥l xi
111 4l

6 4

L i

| |
NO| adol
4401 NO|
NOt EE[]]
4401 NO!
NO| Jaol
Jdol NO|
Jdaol NO|
NO| adol
NO| daol
ddol NO|
NOI aaol
ddol NO|
NO| Adol
daol NO|
NO| Adoi
Jdol NO|
NO| 440}
dJol NO|
NO| Jaol
aaol NOJ
NO| aaol
daol NO|
Tivdl MO|
TIvd| AO1
TIVd| Mol
Tivdl Mol
TIVd| pile]}
11val 0|
TIVa|l Aol
TIvd| ol
ol 11vdl
Mol 1Ival
NO| 4301
| |
| |
I |
=t | =0
| 1

f//7/13000 3L¥1S 14l

177171

430 ¥Md ALITILO SD4IT
340 uMd RLITILN sddlo

Z1 SOd - MIV SDINOIAY ONIT
28 MO14 WdALYM V33l o1

A9VSSIW YOLINOW NOILJ3DXd

JLvLs | I
a3aroaaxal |
JLIAIT | LIAIT |
¥amo1 | yddan |

|

0 [4
14 1
| |

|

|

|

|

|

|

|

|

|

|

|

!

|

|

!

|

|

|

|

|

]

|

—.

1

!

|

\

|

|

|

|

|
. |

i

|

LIAIT | LIRIT
¥3MOT | ¥3ddn
1

loseleetl
losel9ztl
toselsztl
losslectl
tossleztl
loselzett
lossltztl
localogtd
lossleltl
1os8isTTl
losslettl
tosglotT!
losglsttl
losslv1Tl
lossleTtl
losslzitl
loggitttl
tosslott!
lossleotl
losgligott
Iwalossliotl
IWaiosel90tl
! 1oselsotl
lossivotl
losgleot!
losslzotl
fosgit01l
losgiooTt
los8l6601
106818601
IW3di0s8)L601
IWal 05819601
I losgls6eo!

I ot R I
I Ll 13 xl
tart la ul
1aNl  YIW L

................. | =m==mmmmmm======110} HID NI

(aNIT g3ad) t
SANIYA IVOLILIND |

(aNI1T MOTTIR)

SANTYA ONINYVM

liW10 OIN 31
I IN DI |

(1 JO ¥ 1934S) SINFWAAINOAY YOLINOW NOLLJADXA/ONISNES LIAITOIOd "S-L'1 AT8V.L

1.7-66



|
|
|

320REQ0007

[FARe 2
teltpl
FARSA]
IFARS A
[FARSA
telwl
(FAReA]
(FRRe 2]
[FARSA
[FARSA
tetuwd
(FARY 2|
teltwl
felpl
[FARS 2
letted
et
1eitel
feitel
(FRRe2]
(FARS2]
(FAReA]
telivd
(FARSA|
el
(FAReA]
IFARe 2]
et
tehiel
teltel
teitel
(FAReA]
el

I3l al
1171 1l
lal 4l
vl xt1
1L 3l
1=-1--1

6 4
L 3
| |
1 |
| 1
| |
! |
t |
| |
| |
| t
| |
| |
| |
| l
i |
| |
| |
| |
| |
i |
| |
| |
| |
NOdl  L1IVMI
sdxl ON|
NO| 3jo!
diol No|
NO| aJol
Jaol NO1
NO| 4401
dJol NO|
NO| d3o!
d3ol NO|
NO| Jaol
Jdaol NO|
1 |
| |
| |
=t |t =0 |
| |

1777713000 3L¥LS 1G!

V7117)

ILNIHYND ¥LH Widd 410D
FOVLT0A ¥LH ayvno Q100
LNIHYND ¥LH G¥¥nd 0100
dW3l YOLOW ¥3dddis Sid

FOVLTOA 9 ASVHA HIW d3LS
INIWEND € 3SVHA HIW d3LS
JOVITOA V¥ ISVHA HIW d3LS
INI¥¥ND ¥ ISVHA YIW d3LS
dW3L 137100 YIALYM WIH
dW3L T13HS GN3I 1OH

dW3l T1T13HS GN3 QT

dW3L 13TL00 HILVM Y34l
aW3al LIINI ¥3ILYM ¥3al
dWdl SOWLY ¥dddn

dW3AL SOWLY YHIMO1
00 ¢ AYNSSIHd VI
700 1 3YNSSIdd V3
ALIQIWNH ¥3ddn ¥Y3dl
ALIQIRAH H3MOT V3JX

700 3IOVLTOA SNE NIVH ax3| |

INIHUND SNE NIVA 4aXd

8 9 8
[ S 4
[ |
14} 1£00¢€
G l9ggt
IHI l€00¢€
IHI 11901
1Hi lg9tz
IH} lLooz
IHI 1g91e
IHI iLooz
IH| 1L06
111 106
1Ht 106
1H1 1L06
1l 168%
IH1 16€0Z
IH! 16€0¢
Jrices 16161
JriLes l6L61
IHI 1618
IR 1618
1H! lovLE
It |
| 1
| !
i 1
| |
| |
| |
| [
| 1
| i
i |
| 1
| 3ivis |
1g3103dxX3l
| /LIWIT | LIRIT
| yaMo1 | ¥3Iadn
I i
_| IIIIIIIIIIIIIIII
I (INIT Q3)
| SANTIYA T¥DILIYWD |

Y3IMOT

(INI'T MOTT3R)

SANTYA ONINYVYM

|
|

LIAIT | LIWIT
| ¥3ddn
|

Is11os8loLel
Is1l0s81692!
1s110681892]
1s1106819921
Is1t0s81¥921
is1los8t€92!
Is1los8lzoc!
Is1l0681192!
Is110681k22!
Is1ios8tezz!
Is1losslzeet
IsTlossitzel
Is1i068l10221
Is1106816121
is1losel8te)
Is1lossiciz!
IstTios8l9otzl
1s1i0681512]
ts1i068ivTet
Is1lossletz!
Istlosslzizl
Ik3lo0s8l00¢2!
| lossl9stl
I Jos8lcetl
1 lossloctl
{ loseisetl
i tossivetl
| lossleenl
| loselzetl
1 lossltetld
1 1ossloetl
I losslieztl
! losslsztl

1art te o
1antl  diw Ll
Ixol ¥in NI
t1A10 OIN 3|
I In Dl |

(¥l JO § 193yS) SLNAWAIINOAA YJOLINOW NOLLdADX3/ONISNAS LIAIT JI0d "S-L'1 14V.L

1 7-67



320REQO007

et
leliwl
lehawd
lelel
ILited
lelted
lebted
(FRRS 2
AR 2
lelivi
lehiwl
(FARE 2]
leitel
(FARE 7]
lettwd
(FARE
letiwl
Ielted
NN Y
teltwd
leitel
telael
leliel
IFARE 2
teltwi
leitel
Ieltwt
ety
FARL 2
Ieltel
IFARS 2]
lettwd
reliwl

12 "OoSN3s
1T YOSN3s
1Z WOSN3s
|1 ¥OSN3s
I ¢ MOSN3sS
{1 dOSNAS
12 ¥OsSN3s
| T 4OSNdsS
1Z HOSN3S
{1 YOSN3S
I Z HOSNIS
| T ¥OSN3s

9
9
S
S
b
14
£
|3
[4
4
1

1

dW3AL NOVYHL

dW3L WYV N9
ATARYS -dWIL
JTAWVYS~-dW3L
ATdWYS-dWIL
F1dWVS-dWIL
ATAAVS-dWAL
JTdWVS-dW3AL
ATAWYS-dWNIL
F1dWYS~-dW3L
ATdHYS-dW3AL
ATdWYS-dNAL
ATANVYS-dWAL
3TdWVS-dW3L

| ¢ IANOZ LOH - dWwil
1# 3INOZ LOH - dW3l

¢t dNOZ 070D - dWal

1# 3INOZ Q103 -~ dWIL
AOVLTOA dlH Q3
LNIYYND ¥IH a3y
JOVITOA HIH RWIMdA
LNIYIND ¥LH WI™d

LN3YYND YlH a¥vno
JOVLTOA H1IH 1sood
LN3YdND "iy Lsood
dOVLTI0A MIH Q3¥ Q70D
LN3Y¥Nd ¥LH a3d¥ Q100
dOVLT0A MIH RI¥d Q700

1////14000 3Lvls 14|

177771

|
[
|
|
|
|
|
| JOVLI0A YIH QYvVNno
|
1
|
|
|
|

Has
I
ro
ro
rd
rd
ro
rd
ra
[ o]
ro
(e}
ro
[ye]
rd
ro
rd
ro
LOH
LOH
LOH
LOH
LOH
LOH

3OVSSHN HOLINOW NOILJdd0OX3

IH|
IH|
1H|
IHl

8 9 8 [} S ¢t
£t 4 e 0 0
[ | | [

[ | | I losslgovi

| | | I losslcowl

| ! ! I losslgow!

| 1 | I lossisowli

teoe ! ILze IsTlosslpic!

leeezn | ILB6 IsTlosslgTE]

teLoe | lees IsTlosgitez!

ILo6 | ILzs IsTlos8196¢2]

lLoe | ¥4 Is1loseisez|

1to6 | lLze Is1lo681b62I

lLo6 | lLze IsTlossicez!

1Lo6 | leze Is1los81262!

1L06 i (NX4'] Is1loseltezi

lLoe | tees Is1los8io6Z!

ILo6 | FX4:} Is1log8le682]

1L06 | iLes Is1loseieszl

lLo6 | lees Istlossicezl

1Lo6 I Itzs IsTl0681982)

lLo6 | 1Les IsTl0s816821

leoe | tLes Is1ioseivezl

1L06 | ltze IsTlosslese|

lLoe | ILze Is1los8iezsei

lzLog | lzLoe IsTloseltez|

leooe | leooe IsTiosglose)

lzcog | lzLoe Is1los8leLzt

le0og | leooe IsT1lossieLzl

19est | f9EST IsTloseleee!

lcooe i l€oo¢€ Is1iossloLel

lzeoe | leLoe Istlos8lsizl

leooc | leoog IsTloselviz]

l9gst | 19est IstlossigLe!

le0o¢ I I€00€ Is1losgizezl

19e61 | 19€61 tsTloseltLz!

ALviLs | | I | Hl | |

a3153dx3| | | I ol ty |

JLIRIT | LIWIT | LIWIT |  LIWIT | Ll 1a &t

HaMoT | u3ddn | ¥AMOT | ydddn |31 e ¥i

| | | PNl diR LI

||||||||||||||||| |-=eseomoeee—eecj20l  Min NI

(ANIT q3¥) I (8NIT MOTT3R) I1IWIO OIN 3}

S3ANTIVA TTYDILIMD | SINTIVA ONINYVM | IN DI I

(1 30 9133yS) SENAWHHINOHAY YOLINOW NOLLIHOXA/ONISNAS LIWIT JI0d “$-L'1 A14V.L

1.7-68



320REQO007

£ 1 6 7 9 8 9 8 0 z 5 f

g8 8 L t 9 €€ b4 4 1 0o 0

I I | | [ | | | (-
fevipl 1Ivdl MO | | | 1 | | loselozs!
vevipl o 1Ivdat MO | | | | | losslelsl
tetel 1rval MO ! | 1 | | losslgisl
beltyl 11vdl b (o) | | [ | | losslLisl
teltel 1Ival 3ol ! i | | | losslotsl
telrtel 1Ival MO| i | | | | losslsisl
yeltel 1Ival ol | | | | I losslivis!
vyl 1rval ol | | | | {  tossleis!
Pty 11val MO | ! | | i tosslzis!
leitel 11val MO | | | | | i tossitisl
lettvl arvatl Ho! | | | | | 1osslotst
(AR S 2 04 £1 Mol | ! | | 1 lossleos
jeltel 1Idal b (o] | ] [ | | losslgos!
fetivl 1Ivdl MO | | | | }  losglcos!
fLltyl 11val Mol [ | | | t tosslgos!
teltet 1rval %01 | | | | 1 1oseigosl
1yl 1Ival MO ’ | | | t 1 losselvosl
1Lyl 1rval Mol | | | 1 | lossi€os!
jettel 1Ival MO ! | | | | lossizos!
Ietivd 11val MO 1 [ | | | tossltos!
1ette) 11val MOl | i | | | lossloost
ety 11val (o] | | | | | tosslesvl
jeite) 1Ival %ol | | | | 1 lossigebl
jetiy) 1Ivat ol | ! | | | loseltevl
beltel  1aval MO | i | i i 1ossigsrl
bette) 1Ival (o] | | | | I loss8isebl
reltel 1Ival b (e} | ! | | | losslbev!
1eitel 1Ivdl ple] | | | | | lossleew!
1elrvtl 11val ol ] | | | 1 tosslzevl
et 1Ival Mo| | | | | | lossltev!
beltel  1Ival Mo! 1 | | I | lossloevl
fettel 1rval (o] | | 1 | | losslestl
(FARL 2 saxl ON| ! | | | }  losele9r!
13! al | | | alvis | | | i oul | |
1111 1 | | 193L03dx3| | i i ol |
jal al | | | JLIAIT | LIAIT | LIWIT | LIAIT | &l 13 x|
vt xt =t | =0 | | uaMol | w3ddn 1 HAMOT | yaddn {31l 1a ¥l
1Ly 3l | | 39VSSTA MOLINOW NOI1d3DX3 | | | | 1ant  ¥IW Ll
[ e et e | |smmmmmmm e | mmmmm s 1201 ¥ln NI
\////71300> 3iyis 1al | (aN11 Q3y) | (an1T mo113X)  liWio oln 3l
171171 ! { SANTYA TTYDILTMD | SANTIVA ONINUYM I IN D} !

(1 JO L 123US) SLNAWIIINOHY UOLINOW NOLLJADXH/ONISNIS LIAITOI0d S-L1 ERLAAR

1.7-69



320REQO007

€ 1 6 4 9 8 9 8 0 4 S €

8 8 L 9 £ € 4 z 1 0 o0

[ | | [ | | [ [
T e e e
leltel  11v4) Mol | | 1 | I lossless
lebtel  1Ival MO | j i i I losslzssl
lettel  TIval Aol [ 1 | [ I tosaliss!
Lelte!l 1Ival MOt | | | | I loselossl
(FARS 2 i Z ] Mol | ) { | I lossterst
TLItel 11v4dl NO| | | | I I logslses!
Heltel 11val MO | i | | I 1os8lees|
leitel 11val MOI | | I | I loselgwst
teite)  1Ival Mol | | ! | I losslsbs)
leltel  11val MOt | [ | | I lossl¥bs|
Lertel 11va) MO | | | | I losslepst
Lelivl 1wl NO| | [ | { I loselzpsi
lelttel  11vai ple]| | | | | I lossltps
fehtet 1ival MO | | | i I tosslovsl
Ieitel  11val p1o] ! [ I ! I losslecs|
teltel  1Ival Mol | t | [ I fossligest
el 1Ivay MO 1 | ] ! I loselees)
beltel  11vdl MO| [ | | | I losgloest
leltvl  11val MOl ] | | ! I losslses|
teltel 11vd| Mol | | | ! I losslbesl
telhtel  11Iva) Mol | | 1 | I losslees)
lelrtpl  1Ival Mol [ | | I I losslzes)
teltyl  11vdl Mol | [ [ | I losslies!
leltel 1Ivdl MO! i | | | I loseloesi
TeITel 1Ival Aol | 1 | | I lossléezs|
fettet TIvdl Mol | | | ! | toselezs)
Ieltetl  1IvaAl L] [ [ | ! I lossltesi
teltel  T1val Mol | | ] | I losslogst
Iefted  11val MO [ | | | I losslszs|
Leityl  1Ivai Mol | | | | I loseivesi
lettet  11val MO I | | I I tosstees!
Tertel  1Ival MO| | | | | I losslzest
leltet 11vd) (o] I | ] 1 I lossltesl
131 al [ { | 3IVls | | | | ol | |
1111 11 | | 1331034x3| | ] I ol ld
lal 4l | [ P /LINIT | LIWIT | LIWIT | LIWIT | Lf 13 xl
Il X1 =1 | =0 | | ¥3MOT | w¥3ddn | waMo1 | ¥dIddn 131l g ¥l
11l 3l ! | 39VSSIW YOLINOW NOTLJAOXE | | i | Fanl "W LI
R R R [ Jmmm e Jmmmm e 1201 ¥in NI
1///713000 d1vis 1al ! (3NIT Qau) | (3NIT MOT13A)  |1WIO OIN 1l
77771 | | SANIVA T¥OILIND | SANTYA ONINWYM | IN O |

(¥1 JO 8 1924S) SINAWHNINOAY HOLINOW NOLLJIDX3/ONISNAS LINI'T JI0d 'S-L'] A18VL

1.7-70



320REQO0007

feityl
1Lt
(FAReA]
eitel
(FAR4 2!
(TR 2
(FARL A
(VAR 2
1elwt
TR 2
(FARe 2]
[FARS 4]
(YRR 2
(WA 2]
(FAR4 2]
[FAREA]
1eited
(FAREA
tettel
feiaed
ietivl
IFARE 2
(FARS 2]
fetivl
fered
fetivl
el
(FAR1 2]
retvl
(FARE 2]
[FAR4 2
letted
lebied

1al al
NI
141l 4l
vl xi|
1Ll 3l
1---1

TIY Al
11941
T1vdl
11v4dl
1I9d|
1INV
TI¥al
T1val
11vd|
11vat
T1vdl
q1vat
TIVI
TIV A
11Vl
11¢d1
11931
11val
T1val
TIval
T11v4l
1194l
TIval
TIvatl
TIvdl
T1vdl
TIvd|
TIvdl
T11val
1194l
TIv¥dl

V777713000 3Lvls Ial

117171

(b1 3O 6 199US) SLNAWHYINOTY YO.LINOW NOLLdd

8 9 8
€€ z
(. |

| |

| |

| |

| !

| |

| |

| |

| |

| |

| |

| |

| |

1 |

|- |

| |

| |

| 1

| |

] |

| |

| |

| [

l !

| |

| ]

| 1

| |

| |

| |

| |

1 |

| i

| |
[P A A A
tgazodaxal

| JLIRIT | LIRIT
| Wamo1 | ¥3ddn
| |

_ IIIIIIIIIIIIIIIII
| (aNI1 q3y)

I S3NTVA TYIILIYUD

| 10581986l
I tosslsssl
| toselvss!
i ios8iess!
| tosslzest
| jossltss!
| losseloss!
| tosel6Ls!
| 1osel18Ls!
1 toselces!
I 1o0s8l9Ls)
| 1osslsLst
| losslvest
I lossleLs!
| losslzLs!
{ lossl1Ls!
I lossloLs!
{ lossless)
1 1os8189S]
1 tosslesl
1 tosel99sl
| 1os8is9s]
| 1os81¥9s!
| 1os8l€9s)
{ 1ogstzos]
| 10s81196|
I 10s81095!
| lossl6ess!
| losslass!
) losslLss!
1 los8l195S!
| toselsss!
I 1os8less!

|
| I ol v |
LIWIT | LIWIT | L} 13 al
| wy3dan 131l ta ol
| 1anl  dIW L}
|||||||||| —-——---fx01 "in NI
(3NIT MOTT3R)  1iWI0 OIN 3l
SaNTYA ONINHYM | N DI |

IXF/ONISNAS LIAITIIOd 'S-L'1 4148V.L

1.7-71



320REQO007

1elel
ety
(FARS 2|
lehtwl
leltel
lethiwd
[FRRe 2]
teltwld
(FARE ]!
(FRRE 2|
[FARY 2|
leitel
(VAR 2|
[FARS
FARE]]
(YARS]]
lettwl
(FARS 2
(FARG 2
tetivl
FRRL 2|
et
[FARE 2]
FAReA]
(FARS 2]
eiwd
felitel
FAReA]
lelivl
FARe]
(FARY ]
fehtel

131
1171
lal
¥l
(R 1]

ai

=1

t///713000 3Lvis 14|
177771

JOVSSIN HOLINOW NOILJ4IDXA

| aqwvls |
1@a1234xal
I JLINIT | LIWIT
| ¥3MoT | w3ddn

| (ANIT a3d)
| SANIVA TTYDILIND

(INI'T MOTTdX}

SINTVA

loselet9l
losslgtal
losgletgl
losglotal
loselsiol
10s8I¥T91
1os8lETY|
losglzi9l
108811191
losslot9l
10581609
los818091
losslco9l
losat909i
1osglso9l
loselt09|

losslzog!
losslto9l

loseloog |

lossiéess|
lossiges|
loselLes|
10581966
105815651
losBlbes|
losslees!
loselzes!
losglies!|
losalo6s|
loseleast
losslasgs|
losglcas!

LIWIT | &
¥ydddn 1311
[an|
—eemeeee 110

!
|
|
!
|
!
|
!
|
|
|
|
|
[
|
[
I losel€o9l
]
|
|
|
|
|
|
|
|
!
|
|
{
|
|
|

R
13
K]
iKW
uln

ILHIO OIN

ONINYYM | IN DI

(¥1 Jo 01 1934S) SINAWTHINOT Y YOLINOW NOLLdHDXd/ONISNAS LIANITDI0d 'S-L'1 A19V.L

1.7-72



320REQ0007

IFARS 2!
FARL2
fetuel
1etuel
(WEREA|
(FARY 2!
letted
tettel
lelivt
leitwd
1eitel
tehael
ietawl
1eled
tetael
(FARY Al
tehivd
telael
leiied
tetuel
1eteed
retivl
el
letied
teiwl
(FAReA]
tetuel
(FARSA]
tehel
(FARYZ!
teitel
(FRRe 2]
tettel

13l al
111 1l
gl 4l
tvl xi
11 al
1-1--1

6 4

L L

1 {
TVl Hol
11val MO
11v¥41 ol
11val MO
USLEL Mol
TIvdI (o]
11v43| ol
11val %ol
11val pi(e}}
T1val Mol
TIv¥dl ol
IV a3l ol
TIvdl (e}
11v3) ol
11val Xol
TJIvdil Mol
T1v¢dl %ol
11v4l Mot
11¥3l ol
oA £1] Mot
1143l p:le]l
T1¥3l Hol
11vat Mol
1193l NO|
11v¢al Mol
T11val ol
11vat o)
11val ol
11val Mol
TI¥43) Mol
11v¢dl MO
J1vdl Mol
11val Mol
| |
| |
| |
=1 | =0 |
| !

\////13000 3LV¥LS 10}

1N

| losslizssl
1 tossliisgl
1 losslosal
| 1os8lev9l
1 losseisyol
| lossliLvol
| 1o0s819%9!
| lossisval
t losslbvvol
1 lossiey9!
| losslizvol
i 1os8iivsl
1 losselov9l
{ 1osslec9l
1 loss!se9l
1 ltossitesl
y  tossloesl
1 loseise9l
i losslve9l
1 loselee9l
| loselzeal
| lossitesl
| loselog9l
| lossiez9l
\  lossigz9l
1 losslez9l
1 105819291
I 105815291
! losslveol
| tossiez9l
i tlosslzesl
i lossiteol
i tossloz9!

| 3avis | | |
1031034dx3| | |
} JLIAET | LIAIT | LIRIT | LIWIT 1Ll 13 x4
| d3mMo1 | ¥3ddn | |
AOYSSIA HOLINOW noirLazsoxa | | | |
|—-mm—mmmmm o= [ ettt jx0l din NI
| (ani1 ody) 1 (3aNI1 KOT13R) {LWio oin 3l
| s3INI¥A TYOILIHD | sANTYA DNINYYM 1IN Dl

(1 JO 11 1994S) SLNAWZAINOTY YOLINOW NOLLdADXA/ONISNHS LIAI'T DI10d 'S-L'1 A4Vl

1.7-73



320REQ0007

€ 1 6 4

8 8 ¢ L
[ | |
lettel 11val MO
tettel  a1val MO|
leltyl 1Ival MOt
Leltel 1Ivdl MO
teltel 11val . o)
teItet 11val MO |
Iettel 11vat MO
lettel  T11val b le]}
eltel 11val MO
Leltel 11vwdl MO
Lettet 11wl MO|
lettel  T11vai MO
Ieitel  ar1val Mot
teleyl  qrval MO|
Lertel 11vdl Mol
lettel  1Ivat Mol
felrel 11vail (o]
leitel 1val MO
Leltel 11v4) i le]
Teltel TIvdl ol
teltel  11val NO|
ILrtel  11val ple]|
lettel  T1Ival Mol
teltel  11val ple]]
Ieltel  11val Mol
Ieite !l 1rval b (o]
teltel 1Ival O
Ieltel 1Ival MO
lerwl 11val no|
teltet 11val HO|
ILitel 11vat pile]]
ICitel 11val MO |
leitel 11vat MO
131 ail | |
I 11 | |
lgal 4l t |
Il %l =t | =g |
1Ll 3l | 1

e R B
1///713000 3Lvis 1qi
177771 |

I 3Lvis |
1a3aLo3axal
I JLIWIT | LIWIT
| ¥3MO1 | ydddn
| I

[

{

LIHIT | LIWIT

HaMOT1 |  ¥addn
|

(INIT MOTT3R)
SANTYA ONINUYM

I los8i1s89)
I 1osBiveg)
I lossligeol
I lossizeg!
I lossl1s9l
I loselog9l
I losslet9l
I losalsatel
I losgleeot
I lossiorel
I losslst9)
I lossleLel
I loselecol
I losslzeel
I lossltL9l
| lossloLet
I 105816991
I 1os8le99]
b josslc9at
| 105819991
I loselgesl
I lossibeel
I loselesol
I lossizegl
I 105811991
| loselo99l
I lossléesot
I lossles9l
I lossiLgal
I losel9osal
I losslssal
| 1osBlysal
I lossles9l

ILt 13 x|
1311 ia ol
ldNt  din 11
X0l Win NI
|IHto OIN 3|
I IN DI |

(b1 Jo Z1 199yS) SINTWHAINOTY JOLINOW NOLLJIDXA/ONISNAS LINTTJIOd ‘S-L'] CRL VAN

1.7-74



320REQ0007

(FARSA]
TR
[FARE2
1elel
feliel
1erel
1eited
(FARS 2]
ettt
IFARe 2!
(FARCA]
(YAReA]
el
leliel
tehiel
(FARS 2]
feiteld
(FRRE 2
el
iyl
(FARE 2
lelivl
1etiel
feltel
Ietivd
(FARE2]
(FARS 2
(FARe 2]
teltel
fetiel
[FARS A
(FAR42
(FARS 2|

191 4l
vl X1
1Ll 3l

11vdl
11v4dl
11val
T1val
11val
11val
TVl
TIvdl
11val
11v¢3|
11v4al
TIv3l
T1vdl
1Ivdl
11val
1ival
11vdl
11val
T1vdl
11¥dl
11v¥dl
1Ival
1193l
11val
11v3l
11val
TIvdl
TI¥dl
TIval
1Ival

B P B ity |
\////13000 3AL¥LS 14l

/7770

(w1 Jo el

1gaLo3adxdl
1 /LIKIT | LIWIT
¥AMOT | ¥3ddn

(aNI1 a3ad)
SENTYA TYOLLIYD

| tlosglsiL)
I lossletdd
I losgiondl
| tossistcl
| lossiviLl
! losgletd!
! losslett!
1 toselitL!
i losslotded
I Jossleoc!
| lossleoL!
1 tosslcotL)
1 lossiootl
| losslsoL!
I losslvocl!
t tossleot!
1 lossleoLl
! losslioLl
1 loselooLl
1 loseléee69l
1 1oseise9l
| 1ossliegl
! 105819691
1 losslse9l
I loseivedl
| losele6dl
| 1ossleesl
| los8lt169]!
| 10581069}
1 tos8le89l
| toselesy!
| 1os8liL89!
| 1os8i989l|

yadan |31l e |

|
|
LIWIT | LIWIT 1 L) 13 X\
|
| 1anl  din &}

fommmmmmmmm oo X0l ¥in NI

(aNIT MOT13X)  1IHIO OIN 3l
SINTYA ONINMVM | 1IN DI |

199yS) SINFWAIINOAY YOLINOW NOLLJADXA/ONISNAS .LIATT J10d ‘¢-L"1 A4Vl

1.7-75



320REQO007

lelewl
Izl
leltel
leityl
el
lelepl
letted
YRRE]
(FARS 7]
Ieitel
(FRRE 7]
eitel
feltel
leited
leltel
FARE 2]
el
el
(VAR
eited
letiv
leltel
lelwi
leitel
teliei
1eitel
(YRR ¢
ILitel
(FRRLE
el
lelawl
LTl
AR 2]
(FRRS 2

SAA|
LIVM|
TIvatl
TIvd|
TIVAI
TIvd)
TIval
11¥al
TIVal
TIVal
T11vai
TIvd|
1Iva)
TIvd|
TIval
TI¥4a1
T1Ival
1Iv3l
TIVd|
1I¥4al
TIVA]
1I¥31
T1v4d]
11val
TIval
TIvd|
TIvd}
TIvdl
TIVd]
TIval
TIv¥a)
TIvdt
TIvd|

I////1300D> a1vLs 14l

V17771

dOYSSAN YOLINOW NOILd3AIXI

| aivis | |
taaroagaxal |
I /LINIT | LIWIT |
) ¥3MoT | w¥3ddn |

|

1 (ANIT a3y) |
| S3NIVYA TVDILIYD |

| I ltseloozl
t I l1sgle9ci
I I losglose )
| I losslevt|
} I losslgwel
| b lossieeel
| I josslorLl
| I lossisyel
| I losslebel
] I losslevet
| I loselebel
| I tlossltvel
! I losslove |
[ I losslsgL!
| I loselses!
i I lossleeel
! I lossloeLt
| I lossiseel
| I losslyeeL
| I lossleeLt
| I losslzee!d
| I losslreLt
[ I lossloce!
| I lossleztt
| I losslszLl
| I lossltze)
| I losel9zel
| I tosslsegel
| I lossiveLl
| I tosslezel
| I losslezel
| I tossltze!
) I 1osslozel
I I lossletet

¥dddn (ar| 1a ol
ldNl  dIW LI
||||||||||||||| -~1x01 dlIn NI
(ANIT MOTT3A) 1IWIO OIN 3|
SANTIVA ONINMVM | |N Df |

|
|
LIAIT | LIWIT | 1 ta xi
|
|

(¥l 3O p1 1924S) SINAWAIINOAY JOLINOW NOLLAIDXA/ONISNAS .LINIT JI0d “S-L'1 A1dV.L

1.7-76



320REQO007

1.8. FLIGHT SOFTWARE REQUIREMENTS

This section of the Experiment/Facility Requirements Document (E/FRD) defines the Space
Station Freedom (SSF) Data Management System (DMS) software functions required to support
the Space Station Furnace Facility (SSFF).

The SSFF Core Control Unit (CCU) software will interface to the SSF Payload Executive
Software (PES) for DMS services and executive-level control. The SSFF Furnace Control Unit
(FCU) and Furnace Actuator Unit (FAU) software provides networking, data processing, St0rage,
and data acquisition and control for Furnace Module-1. The SSFF software external interface
diagram is shown in Figure 1.8-1. The SSFF software component oee is shown in Figure 1.8-2.
These components will reside in the DMS hardware. The following subsections define the

required resources and data handling requirements.

1.8.1 COMMAND SUPPORT
The SSF via the PES software will support the issuance of commands and SSFF activation

given by the ground, onboard crew, or Tier 1.

1.8.2 HEALTH AND STATUS DATA
The PES will acquire health and status data from the SSFF and distribute it to Tier 1 on board
and to the Payload Operations Integration Center (POIC) on the ground.

1.8.3 QNBOARD STORAGE
The SSF will provide storage for SSEF and/or Furnace Module-1 program loads, operations,

status, and science data.

1.8.4 DISPLAY .

The SSF multipurpose application console (MPAC) will provide backup support of the SSFF
crew interface for onboard SSFF configuration and preparations for Furnace Module-1 experiment
operations.

1.8.5 PROGRAMLOADS AND MODIEICATIONS DOWNLOADING
The SSF software shall support the downloading of SSFF program loads and modifications.

1.8.6 ANCILLARY DATA
The SSE shall support requests for ancillary data.

1.8-1
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1.9. PHYSICAL INTEGRATION

1.9.1 RACK INTEGRATION AND CHECKOQUT

Physical integration during prelaunch consists of checkout and integration of Furnace
Module-1, the individual Core Rack and Experiment Rack-1, and finally the SSFF as an integrated
system. Interfaces arc progressively verified as the buildup of the Space Station Furnace Facility
(SSFF) is performed. Following shipment to Kennedy Space Center (KSC), the facility is
visually checked for physical integrity, and 2 limited functional test is performed to ensure
operability and Space Station Freedom (SSF) interface compatibility. The prelaunch activites flow
is shown in Figure 1.9-1. Table 1.9-1 provides the integration facility requirements for each stage
of integration. Table 1.9-2 describes the requirements and activities at each step of the integration

process.

1.9.1.1 Core Rack Checkout
Tests, using the appropriate ground support equipment (GSE) including SSF and experiment

rack interface simulators, will be performed to verify proper operations of the Core Rack. Testing
will include operation of each SSFF subsystem and component to its operational limits, and an
integrated SSFF exercising each of the interface functions, through the use of simulators, with the
SSF and the experiment rack.

1.9.1.2 Experiment Rack-1 Checkout

The pre-experiment rack checkout will consist of verifying the performance of the SSFF
distributed subsystems in Experiment Rack-1 and its interfaces to the Core Rack and Furnace
Module-1.

1.9.1.3 Furnace Module-1 Checkout
Furnace Module-1 tests will be used to verify the performance to operational limits with the

exception that heater limits will only be to the extent that they prove operability. The Furnace
Module-1 interface to Experiment Rack-1 will be verified through the functional performance tests
and the physical connects of the experiment rack simulator.

1.9.1.4 Integrated Fumnace Rack Checkout
Following integration of Furnace Module-1 into Experiment Rack-1, the rack performance

and interfaces will be verified using a Core Rack simulator and test set. Tests will be limited to
only those required to verify Furnace Module-1 to Experiment Rack-1 interfaces.

1.9-1
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TABLE 1.9-1. SSFF INTEGRATION GROUND PROCESSING REQUIREMENTS

X ) Experiment/Facility Preintegration
) Experiment/Facility Preparation
)

Postmission Requirements

(
(
(
Description of Planned Activities:

Rack Integration, Rack Functional Tests, SSFF Systems Integrated Tests

Total Floor Space Required Inctuding Space for GSE: 2000  ft?

Ceiling Height Required: 10 f#
4 Overhead Crane Required: X Yes ___ No Hook Height 8 ft
Facility Power Required: X 120V, 1 F, 60 Hz
208 V, 3 F, 60 Hz
Other
Other Facility Support: Gases X GN; Liquids Single Phase
GHe Pr |
GAr Other H29Q
Environment: X _ Standard Other
Hazardous Operations: Yes X No
Total Anticipated Use Time: _45 Days

Other Facility Support Description:
GSE Test sets including the following interface simulators:

* Furnace Module-to-Experiment

* Core Rack-to-Experiment Rack

* Experiment Rack-to-Core Rack .

* SSF-to-Core Rack

* Experiment Rack Subsystem-to-Furnace Module

1.9-3
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TABLE 1.9-2. SSFF INTEGRATION REQUIREMENTS

Description of Special Alignment, Calibration, Servicing, or Performance
Verification and Estimated Time to Perform:

* Vent & Purge test of Furnace Module-1 - 60 min

* Calibration of Analog Sensors - 30 min

Identification of Any Constraints on Experiment/Facility Operations
During Tests:

None ldentified

Description of Time-Critical Operations and Time Constraints:

None ldentified

1.9-4
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1.9.1.5 SSFF Facility Checkout
Following checkout of the individual racks, an overall SSFF integrated systems test will be
performed. Tests will be limited to verify Core Rack-to-Experiment Rack-1 interfaces and to SSF.

1.9.2 KSC VERIFICATION

Physical integration at KSC will be limited to receiving/inspection of the SSFF hardware
complement and to reverification of the physical and functional interfaces with the SSF.

1.9.3 POSTLANDING

Postlanding activities consist of the following: (1) Removing the SSFF equipment and
experiment samples from the returning Mini-Pressurized Logistics Module (MPLM); (2) returning
the Furnace Module-1 samples to the Payload Investigator; (3) removing the Furnace Module-1
from Experiment Rack-1 and returning it to the PED; and (4) refurbishing Experiment Rack-1.
These activities are shown in Table 1.9-3 and Figure 1.9-2.

1.9-5
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TABLE 1.9-3. SSFF POSTLANDING GROUND PROCESSING REQUIREMENTS

) Experiment/Facility Preintegration

(
( ) Experiment/Facility Preparation
(

X ) Postmission Requirements

Description of Planned Activitles:

Remove flight samples from stowage and return to Experimenter.
Remove flight rack from MPLM.
Remove furnace module from experiment rack and return to PED.

Move experiment rack to the rack refurb area and refurbish experiment rack.
Ship rack to the rack integration and checkout area.

Total Floor Space Required Including Space for GSE: 2000 2

Ceiling Height Required: A0 ft

Overhead Crane Required: X

Facility Power Required:

Yes

— No Hook Height 8 ft

120 V, 1 F, 60 Hz N/A
208 VvV, 3 F, 60 Hz

Other
Other Facllity Support: Gases N/A GN; Liquids __N/A
GHe
Other
Environment: _X_ Standard Other
Hazardous Operations: Yes X No
Total Anticlpated Use Time: 3 Days

Other Facllity Support Description:

Module shipping container
Rack shipping container
Rack rotation stand

1.9-6



320REQO0007

MO LD NOLLVIDHINEIA TTVOISAHd ¢-6'1 :RINOE]

a3ad
Ol 1-37NAON
JOVNHNA
NYN13Y

NOILV LS L-MOVY v3adv g4N4i3y
LAOANIAHD LNINIYIAX3a Ol 1-X0VH
WOVH OL1 3AOW HSIgHN43Y INENCEEVE]

JAON
1-3T1NAONW VE L-MOVH
3OVNHN4 NOILVHOILINI3A INIWIHAAX3 |-

JAONW3Y Ol 3A0OW JAONW3YH
aad 39VMOLS
OL S31dWVS WOH4 STTdWVS
NHNL3Y JAON3Y

ONIANV

107







320REQO007

1.10. OPERATIONS SUPPORT

Table 1.10-1 describes the physical and operational support required at the Ground Science
Operations Control Center during flight of the Space Station Furnace Facility (SSFF).

1.10-1



TABLE 1.10-1. SSFF MISSION OPERATIONS SUPPORT

320REQO0007

COMMUNICATIONS REQUIREMENTS:
Downlink Data

TBD

Uplink Commands/data
TBD

Voice Communications
TBD

Video
TBD

SUPPORT EQUIPMENT:
Description

TBD
Dimensions

TBD
Power Requirements

TBD
Data Interface

TBD

REMOTE SITE INTERFACE
Location

TBD
Describe interfaces

TBD

1.10-2
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1.11. TRAINING OBJECTIVES

Table 1.11-1 correlates the training requirements with the appropriate trainees and trainers,

and identifies the source of the raining requirements. Table 1.1 1-2 summarizes the requirements

for each training objective.

1.11-1
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1.12. ENVIRONMENTAL CONTAMINATION DATA REQUIREMENTS

Tables 1.12-1 and 1.12-2 illustrate the environmental contamination data requirements for the

Space Station Furmnace Facility (SSFF).

1.12-1
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TABLE 1.12-2. EXTERNAL CONTAMINATION SOURCES

Does experiment/facility release (vent, purge) any material overboard on orbit?

Yes No __X_

PARAMETER DESCRIPTION

FOs of Occurrence
Frequency
Duration
Composition

Phase State
(solid, liquid, or gas)

Quantity or Rate of Release

1.12-3
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FOREWORD

The Space Station Furnace Facility (SSFF) Core is designed to accommodate and support a
variety of furnace modules throughout the operational lifetime of the facility. Since the SSFF will
be operational for 30 years, and various furnace modules will be accommodated, the
Experiment/Facility Requirements Document (E/FRD) is divided into two separate sections.
Section 1 describes the integrated SSFF-to-SSF interface, which includes the SSFF Core
subsystem requirements and the furnace module requirements based on the information obtained
from the Furnace Developer's Section 2, and Section 2 describes the furnace module-to-SSFF
interface. Multiple Section 2s may be required for each E/FRD, depending on how many furnace
modules the SSFF will accommodate per mission, since a separate Section 2 will be written for
each furnace module. Both sections will be replaced for each mission with the appropriate
mission-peculiar furnace module and interface requirements. ]

This section describes the Furnace Module-1 requirements. Furnace Module-1 is
scheduled to be an upgrade of the present Crystal Growth Fumnace (CGF), and this section reflects

the requirements of that module.
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2.1. FUNCTIONAL OBJECTIVES AND EQUIPMENT IDENTIFICATION

2.1.1 SYSTEM DESCRIPTION

The functon of Furnace Module-1 is to grow crystals of semiconductor materials and metal
and alloys using the directional solidification and vapor transport crystal growth techniques in a
microgravity enﬁmnment (at temperatures up to 1600 °C). Directional solidification is achieved by
melting the sample and solidifying the same while applying a thermal gradient along the
longitudinal axis of the sample and translating the furnace or the sample. In the case of Furnace
Module-1, the furnace is translated.

The Furnace Module-1 system is shown in Figure 2.1-1. It consists of the following
primary elements: the Sample Ampoule/Cartridge Assembly (SACA), the base ring, and the
experiment apparatus container (EAC) in which the reconfigurable furnace module (REM), the
furnace translation mechanism (FTM), the sample exchange mechanism (SEM), the sample
insertion port (SIP) and the internal support structure (ISS) are housed. The ISS, in addition to
providing the structural support for the RFM, the FTM, and attach hardware for the plumbing,
provides an interface for the SEM which will have the capability to hold up to six sample
ampoules. The bottom section of the EAC is attached to the base ring, which includes the
feedthroughs for power, data, fluid, and vent lines.

The Space Station Furnace Facility (SSFF) Thermal Control Subsystem (TCS) water loop
will provide cooling for the RFM outer shell, the FTS stepping motor, and the SEM ampoule
holding head.

The SSFF Gas Distribution Subsystem (GDS) will supply argon and nitrogen to the EAC in
order to provide an inert processing atmosphere for crystal growth.

The SACA consists of a sealed ampoule in which the experiment sample material is
contain.ed. The SACA accommodates up to six sample thermocouples and has interfaces for
sample ampoule/cartridge failure detection sensors.

At least three levels of containment will be provided during sample processing: The SACA,
negative AP inside the EAC during processing, and the EAC.

At least two levels of containment will be provided during manual sample exchange: The
SACA and the flexible glovebox container.

Multiple purge/vent/backfill will be performed prior to manual sample exchange. In additon,
a view port is provided on the EAC for visual inspection of the sample ampoules by a crew-
member. It is also planned to mount mirrored witness plates inside the EAC to augment

2.1-1
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FIGURE 2.1-1. FURNACE MODULE-1 PICTORIAL REPRESENTATION
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visual inspection for detecting any vapor deposition that may have resulted from the sample
ampoule/cartridge failure. The design will be compatible with the SSFF.

2.1.2 FUNCTIONAL QBJECTIVES

There are nine functional objectives (FOs) for Furnace Module-1 which are structured as one
FO for sample exchange, one FO for venting and purging, five FOs for sample processing, one
FO for sample loading or shutdown, and one FO for calibration/bakeout. The actual FO
numbering is as follows:

FO-3  Furnace Module-1 Sample Exchange

FO-4  Furnace Module-1 Vent/Purge

FO-5  Furnace Module-1 Process Sample HgCdTe

FO-6  Furnace Module-1 Process Sample HgZnTe

FO-6A Fumace Module-1 Process Sample Extended HgZnTe

FO-7  Furnace Module-1 Process Sample CdTe

FO-8  Furnace Module-1 Process Sample GaAs

FO-9  Configure Furnace Module-1 for Sample Loading or Shutdown

FO-11 Furnace Module-1 Process Calibration/Bakeout

Table 2.1-1 shows a listing of the Furnace Module-1 FOs along with the equipment
associated with each step of each FO. Step duration, crew time requirements, and average power

requirements for each step of each FO are defined in Table 2.1-2, Functional Objective
Requirements Sheets.

2.1.3 EQUIPMENT IDENTIFICATION

Figure 2.1-2 identifies the Furnace Module-1 components in a block diagram format. Figure
2.1-3 identifies the Furnace Module-1 to SSFF interfaces.

2.1.4 OPERATIONAL FUNCTIONAL FLOWS
Preliminary functional flows are shown in Table 2.1-3 for each FO. Functional flows define

the function performed, the performing element, and decisions involved in accomplishing each FO.
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TABLE 2.1-1. FURNACE MODULE-1 FUNCTIONAL OBJECTIVES (Sheet 1 of 3)

FUNCTIONAL OBJECTIVE _ EQUIPMENT REQUIRED
NUMBER TITLE ITEM

FO-3 Manual Sample Exchange Crew Interaction Required
Step 1 Command Manual Exchange DMS

Step 2 Vent/Fill EAC GDS

Step 3 Equalize EAC Pressure GDS, DMS
Step 4 Prep Equipment

Step 5 Open SIP EAC

Step 6 Insert Samples EAC

Step 7 Close Sip EAC

Step 8 Open Valves

Step 9 Command Man. Exchange Off DMS
Step 10 Perform Seal Check DMS, GDS
Step 11 Load List process DMS

FO-4 Purge EAC

Step 1 GN2 Purge Furnace DMS, GDS
Step 2 Argon Backfill DMS, GDS
Step 3 Command Sample Process DMS

Step 4 TCS Configured TCS

FO-5 Vapor Crystal Growth of HgCdTe

Step 1 Actvate Furnace for Proccséing GDS, TCS, DMS
Step 2 Activate and Process Heat Cycle GDS, TCS, DMS
Step 3 Anneal Sample GDS, TCS, DMS
Step 4 Initiate Vapor Crystal Growth Processing 'GDS, TCS, DMS
Step S Cool Sample and Extract GDS, TCS, DMS
Step 6 Cool and Stow
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TABLE 2.1-1. FURNACE MODULE-1 FUNCTIONAL OBJECTIVES (Sheet 2 of 3)

FUNCTIONAL OBJECTIVE

EQUIPMENT REQUIRED

NUMBER TITLE ITEM

FO-6 Meltback and Regrowth of HgZnTe

Step 1 Activate Furnace for Processing GDS, TCS, DMS
Step 2 Process Heat Cycle GDS, TCS, DMS
Step 3 Inidal Soak GDS, TCS, DMS
Step 4 Translation to Growth Position GDS, TCS, DMS
Step 5 Final Soak GDS, TCS, DMS
Step 6 Directional Solidification GDS, TCS, DMS
Step 7 Cool Sample GDS, TCS, DMS
Step 8 Stow Sample GDS, TCS, DMS
FO-6A Meltback anc%el}(c:eg;g;vdt)h of HgZnTe

Step 1 Activate Furnace for Processing GDS, TCS, DMS
Step 2 Process Heat Cycle GDS, TCS, DMS
Step 3 Inidal Soak GDS, TCS, DMS
Step 4 Translaton to Growth Position GDS, TCS, DMS
Step 5 Final Soak GDS, TCS, DMS
Step 6 Directional Solidification GDS, TCS, DMS
Step 7 Cool Sample GDS, TCS, DMS
Step 8 Stow Sample GDS, TCS, DMS
FO-7 Growth of CdTe by Dir. Solidification

Step 1 Activate Furnace for Processing GDS, TCS, DMS
Step 2 Process Heat Cycle GDS, TCS, DMS
Step 3 Soak GDS, TCS, DMS
Step 4 Process Sample, Directional Solidification GDS, TCS, DMS
Step 5 Cool Sample to 400 °C GDS, TCS, DMS
Step 6 Cool Sample to 200 °C and Stow Sample GDS, TCS, DMS

2.1-5
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TABLE 2.1-1. FURNACE MODULE-1 FUNCTIONAL OBJECTIVES (Sheet 3 of 3)

FUNCTIONAL OBJECTIVE EQUIPMENT REQUIRED

NUMBER TITLE ITEM '

FO-8 Growth of GaAs by Dir. Solidification

Step 1 Activate Furnace Processing GDS, TCS, DMS

Step 2 Preheat Cycle GDS, TCS, DMS

Step 3 Process Heat Cycle GDS, TCS, DMS

Step 4 Soak GDS, TCS, DMS

Step 5 Translate Furnace/Process Sample GDS, TCS, DMS

Step 6 Cool Down to 800 °C GDS, TCS, DMS

Step 7 Cool Down to 200 °C and Stow GDS, TCS, DMS

FO-9 Configure Furnace for Shutdown/Sampfe

Loading

Step 1 Verify Furnace Is in Home Position DMS

Step 2 Fumnace Specific Tests DMS

Step 3 Secure Power From Furnace Module DMS

FO-11 Furnace Calibration/Bakeout

Step 1 Actvate Calibration/Bakeout DMS

Step 2 Inidate Calibration DMS

Step 3 Bakeout/Calibration Process DMS

2.1-6
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 1 of 13)

EXPERMENT NAME: Space Station Furnace Facility

FO NAME:

Manual Sample Exchange

NO. OF PERFORMANCES:
REQUIRED TIMEFRAME (MET):

MIN. DES.

MIN. MAX.

FO NUMBER: 3
PREREQUISITE:FQ-2
SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

STEP DURATION
(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

1:00 32:00

10:00

10:00 7:00 20:00

STEP DELAY

(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

ONBOARD
COMPUTER
SUPPORT

CORE APPLICATIONS

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

DATA

COMMANDING
PES (P), ISE (), MPAC (M), POCC (PC)

VIDEO

STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NOQ,

Command "Manual Sample Exchange® on
Vent/fill fumace module

Equalize fumace module pressure

Prep equipment

Open SIP

Insert samples

STEP DESCRIPTION

2.

1-7
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 2 of 13)

EXPERMENT NAME: Space Station Furnace Faclilty

FO NAME:

Manual Sampie Exchange

NO. OF PERFORMANCES: MIN.

DES.

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER: 3

PREREQUISITE:FO-.2

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

9 10

STEP DURATION

{MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

3:00

3:00

1:00 65.00

4:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

ONBOARD
COMPUTER
SUPPORT

CORE APPLICATIONS

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)

REALTIME (RT) OR DUMP (D)

DATA

COMMANDING

PES (P), ISE (I), MPAC (M), POCC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO.

7 Close SIP

8 Open valves

9 Command "Manual Sample Exchange” off
10 Perform seal check

11 Load list process

2.1-8
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 3 of 13)

EXPERMENT NAME: Space Station Furnace Facility

FO NAME: Purge Furnace Module

NO. OF PERFORMANCES: MIN.

DES.

REQUIRED TIMEFRAME (MET): MIN.

MAX.

FO NUMBER: 4

PREREQUISITE:FO-3

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION

{(MINS:SECS) MAXIMUM

PREFERRED

32:00

10:00

2:00 2:00

MINIMUM

STEP DELAY MAXIMUM

(HRS:MINS)
PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

ONBOARD CORE APPLICATIONS

COMPUTER

SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (I)) MPAC (M), POCC (PC)

DATA
VIDEO

STANDARD/NONSTANDARD NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP_NO,
1 GN2 purge fumace

2 Argon backfill
3 Command sample process

4 TCS configured

2.1-9
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 4 of 13)

EXPERMENT NAME: Space Station Furnace Facllity FO NUMBER: 5
FO NAME: Yapor Crystal Growth of HgCdTe PREREQUISITE:FO-3
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX, JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 6
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
PREFERRED 3.00 188:00 60:00 480:00 240:00 21:00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER .
PREFERRED
MICROGRAVITY (g's)
VACUUM VENT
CONSUMABLES
AVERAGE POWER REQUIRED (kW) 120 1.116 .466 .466 120 120
ONBOARD |CORE APPLICATIONS
COMPUTER
SUPPORT EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)
COMMANDING

PES (P), ISE (), MPAC (M), POCC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO, STEP DESCRIPTION
1 Activate fumace for processing
2 Activate and process heat cycle
3 Anneal sample
4 Initiate vapor crystal growth processing
5 Cool sample and extract
6 Cool and stow

2.1-10
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 5 of 13)

EXPERMENT NAME: Space Station Furnace Faclilty

FO NAME: Meitback and Regrowth of HgZnTe

NO. OF PERFORMANCES: MIN.

DES.

REQUIRED TIMEFRAME (MET): MIN.

MAX.

FO NUMBER:

PREREQUISITE:EQ-3
SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED

3:00

340:00

120:00

125:00

600:00

7390:00

MINIMUM

STEP DELAY
(HRS:MINS)

MAXIMUM

PREFERRED

CREW * NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

120

.568

.5186

.516

516 .5186

ONBOCARD CORE APPLICATIONS

COMPUTER

SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (I), MPAC (M), POCC (PC)

DATA
VIDEOC

STANDARD/NONSTANDARD NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO.

1 Activate fumaca for processing
2 Process heat cycle

3 Inital soak

4 Translation to growth pasition
5 Final soak

6 Directional solidification

2.1-11
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 6 of 13)

EXPERMENT NAME: Space Station Furnace Facility

FO NAME: Meltback & Regrowth of HgZnTe

NO. OF PERFORMANCES: MIN. DES.
REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:

]

PREREQUISITE:FO-3

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER 7

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED 372:.00

115:00

MINIMUM

STEP DELAY
(HRS:MINS)

MAXIMUM

PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW) 181

.061

ONBOARD |CORE APPLICATIONS

COMPUTER

SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)

REALTIME (RT) OR DUMP (D)

COMMANDING

PES (P), ISE (I}, MPAC (M), POCC (PC)

DATA
VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO,
7 Cool sampie

8 Stow sample

2.1-12
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 7 of 13)

EXPERMENT NAME: Space Station Furnace Facllity
FO NAME: Meitback and Regrowth of HgZnTe {Extended)

NO. OF PERFORMANCES: MIN.
REQUIRED TIMEFRAME (MET): MIN.

DES.

MAX.

FO NUMBER: §A

PREREQUISITE:FO-3

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

STEP DURATION
(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

3:00

340:00

120:00 125:00 600:00

59957:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

120

.588

.516 518 518

.518

ONBOARD

CORE APPLICATIONS

COMPUTER
SUPPORT

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (I), MPAC (M), PCCC (PC)

DATA

VIDEQ
STANDARD/NONSTANDARD. NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO,

Activate fumace for processing
Procass heat cycle

Initial soak

Translation to growth position
Final soak

Directional solidification

2.1-13
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 8 of 13)

EXPERMENT NAME: Space Station Furnace Facillty

FO NAME:

DES.

MAX.

Meltback_and Regrowth of HgZnTe (Extended)

NO. OF PERFORMANCES: MIN.
REQUIRED TIMEFRAME (MET): MIN.

FO NUMBER:

PREREQUISITE:FO-3

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

STEP DURATION
(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED

372:00

115:00

STEP DELAY
(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kw)

191

.061

ONBOARD
COMPUTER
SUPPORT

CORE APPLICATIONS

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

DATA

COMMANDING
PES (P), ISE (l), MPAC (M), POCC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO,

7 Cool sample

8 Internally stow sampie

2.1- 14




TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 9 of 13)

320REQ0007

EXPERMENT NAME: Space $tatlon Furnace Facllity

FO NAME:

DES.

Growth of CdTe by Directlional Sollidification
NO. OF PERFORMANCES: MiIN.

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:
PREREQUISITE:EO-3

SEQUENCE:
JOINT OPS WITH:

7

STEP NUMBER

STEP DURATION
(MINS:SECS)

MINIMUM

MAXIMUM

PREFERRED 3:00

§38:00

120:00

4278:00

438:00

208:00

STEP DELAY

(HRS:MINS)

MINIMUM

MAXIMUM

PREFERRED

CREW

NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

120

1.345

1.241

1.166

241

ONBOARD
COMPUTER
SUPPORT

CORE APPLICATIONS

EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

COMMANDING
PES (P), ISE (1), MPAC (M), POCC (PC)

DATA
. VIDEO

STANDARD/NONSTANDAR D NTSC
REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO,

STEP DESCRIPTION

Activate furnace module for processing
Process heat cycle

Soak

Procass sample, directional salidification
Cool sample to 400 °C

Cool sample to 200 °C and internally stow sampla

2.1-15
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320REQ0007

EXPERMENT NAME: Space Station Furnace Facility

FO NAME: Growth of GaAs by directional Solidification

NO. OF PERFORMANCES: MIN. DES.

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER: 8

PREREQUISITE:EQ-3

SEQUENCE:

JOINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION MAXIMUM

(MINS:SECS)
PREFERRED

3:00

45:00

227:00 68:00 720:00

210:00

MINIMUM

STEP DELAY MAXIMUM

(HRS:MINS)
PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

.120

.858

2.353 1.344 1.259

.668

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

COMMANDING

DATA PES (P), ISE (I), MPAC (M), POCC (PC)

VIDEO .
STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

SIEP NO,

1 Activate fumace module processing

2 Preheat cycie

3 Process heat cycle

4 Soak

5 Translate fumace/process sample

6 Cool down to 800 °C

2.1-16
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320REQO0007

QUIREMENTS SHEET (Sheet 11 of 13)

EXPERMENT NAME: Space Station Furnce Facility

FO NAME:

Growth of GaAs by Directional Solidification

NO. OF PERFORMANCES: MIN. DES.

REQUIRED TIMEFRAME (MET): MIN. MAX.

FO NUMBER:

PREREQUISITE:EQ-3

SEQUENCE:

8

JQINT OPS WITH:

STEP NUMBER

MINIMUM

STEP DURATION

(MINS:SECS) MAXIMUM

PREFERRED.

466:00

MINIMUM

STEP DELAY
(HRS:MINS)

MAXIMUM

PREFERRED

CREW NUMBER

PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW)

1120

ONBOARD CORE APPLICATIONS

COMPUTER

SUPPORT EXPERIMENT APPLICATIONS

DOWNLUINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)

COMMANDING

oATA LPES (P), ISE (I), MPAC (M), POCC (PC)

VIDEO
- | STANDARD/NONSTANDARD NTSC

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NOQ,
7 Cool down to 200 °C and intemally stow

STEP DESCRIPTION

2.1-17
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 12 of 13)

EXPERMENT NAME: Space Station Furnace Facility FO NUMBER: ¢
FO NAME: Configure Furnace for Shutdown/Sampie loading PREREQUISITE:
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 6
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
~ PREFERRED 3:00 5:00 1.00
MINIMUM
STEP DELAY MAXIMUM
(HRS:MINS)
PREFERRED
CREW NUMBER
PREFERRED

MICROGRAVITY (g's)

VACUUM VENT

CONSUMABLES

AVERAGE POWER REQUIRED (kW) 0 0 0

ONBOARD |CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)
COMMANDING

PES (P), ISE (I), MPAC (M), POCC (PC)

VIDEO
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP _NO, STEP DESCRIPTION

1 Verify fumace is in home position
2 Fumace specific tests

3 CCU secures power from furnace module

2.1-18
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TABLE 2.1-2. FUNCTIONAL OBJECTIVE REQUIREMENTS SHEET (Sheet 13 of 13)

EXPERMENT NAME: Space Statlon Furnace Facllity FO NUMBER: 11
FO NAME: Furpace Callbration/Bakeout PREREQUISITE:EO-3
NO. OF PERFORMANCES: MIN. DES. SEQUENCE:
REQUIRED TIMEFRAME (MET): MIN. MAX. JOINT OPS WITH:
STEP NUMBER 1 2 3 4 5 8
MINIMUM
STEP DURATION
(MINS:SECS) MAXIMUM
PREFERRED 1:.00 1:00 300:00
MINIMUM
STEP DELAY MAXIMUM
(HAS:MINS)
PREFERRED
CREW NUMBER
PREFERRED
MICROGRAVITY (g's)
VACUUM VENT .
CONSUMABLES
AVERAGE POWER REQUIRED (kW) 2.1338 2.1336 2.330

ONBOARD CORE APPLICATIONS

COMPUTER
SUPPORT |EXPERIMENT APPLICATIONS

DOWNLINK DIGITAL (MBPS)
REALTIME (RT) OR DUMP (D)
COMMANDING

PES (P), ISE (), MPAC (M), POCC (PC)

VIDEOQ
STANDARD/NONSTANDARD NTSC

DATA

REAL-TIME/DUMP/STORE

SPECIAL EQUIPMENT OR CONSTRAINTS

STEP NO, STEP DESCRIPTION
1 Activate calibration/bakeout
2 Initiate calibration
3 Bakeout/calibration process

2.1-19
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 1 of 12)

4

FO: 3 FO TITLE: EURNACE SAMPLE EXCHANGE AND VERIFICATION
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
STEP1 )
COMMAND STEP 2 _
MANUAL INITIATE VENT/FILL
EXCHANGE VENT/FILL FURNACE
\—___CRW C oms
STEP 3
CLOSE VALVES/ |lg
EQUALIZE FURNACE
PRESSURE
L cnw )
STEP 4
PREP
EQUIPMENT
\ cnw

1/ N

( srsps
OPEN SIP
L

CRW

STEPS D
INSERT SAMPLES
CRW

CLOSE SIP
CRW W,

S

g
STEP? B
[

2.1-22
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 2 of 12)

F.O.: 3 F.O. TITLE:

FURNAGE SAMPLE EXCHANGE AND VERIFICATION

GND/PES/CRW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
(  STEPS
OPEN MANUAL .
VALVES
. caw W,
STEP 9
COMMAND
MANUAL
EXCHANGE OFF
Y cnw ~)
ST EP 10
PERFORM SEAL
CHECK
\ CRW _J
STEP 11
LOAD LIST
PROCESS
L DMS

END OF FO-3
PROCEED
TO FO-4
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 3 of 12)

FO: 4 FO TITLE: FURNACE VENT/PURGE
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
( STEP 1 )
ACTIVATE GDS GN2 PURGE »|  GN2PURGE
L DMS )
+ |
STEP 2 N\ - ARGON
GDS ARGON BACKFILL BACKFILL
L DMS )

Y

STEP 3
COMMAND SAMPLE PROCESS

DMS

STEP 4
CONFIGURE TCS

\ DMS )

SSFF TIMELINE
CHECK

NO GO

CONFIGURE
CORE FOR
STANDBY

DMS_
END OF FO-4

PROCEED

TO SAMPLE
PROCESS
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 4 of 12)

DMS B,

FO: 5 FO TITLE: SAMPLE HqgCdTe
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
STEP 1
COMMAND FURNACE PROCESS
DMS
f STEP 2 .
ACTIVATE HEAT CYCLE PROCESS
HEAT CYCLE
\ DMS )
r |
(- STEP 3 ANNEAL
ACTIVAT
CTIVATE SAMPLE ANNEALING SAMPLE
DMS .
STEP 4
INITIATE VAPOR CRYSTAL GROWTH PROCESS
VAPOR CG
(7 DMS )
- STEPS ) COOL DOWN
INITIATE COOLDOWN AND EXTRACT
k SAMPLE

{

STEP 6 h
ACTIVATE STOWAGE

L DMS

STOW SAMPLE

|

END OF FO-5

PROCEED

TO NEXT SAMPLE
OR PURGE
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 5 of 12)

FO: 6 FO TITLE: SAMPLE HazZnTe
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
STEP 1 ]
COMMAND FURNACE PROCESS
L DMS )
STEP2 ) pROCESS
ACTIVATE HEAT CYCLE » HEAT CYCLE
L DMS ) |
STEP 3 )
ACTIVATE INITIAL SOAK . SOAK
L DMS l
)
STEP 4 TRANSLATE
ACTIVATE TRANSLATION ™1 T0 GROWTH
L DMS ) POSITION

]

Y

- SOAK

N
STEP S5
ACTIVATE FINAL SOAK
DMS y
STEP 6 )
INITIATE DIRECTIONAL SOLIDIFICATION
DMS

PROCESS
{DIRECTIONAL
SOLIDIFICATION)

STEP7 )
INITIATE COOLDOWN

L DMS

COOL SAMPLE

J
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 6 of 12)

FO: 6 FO TITLE: SAMPLE HgZnTe
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE

STEP 8
ACTIVATE
STOWAGE STOW SAMPLE

N DMS _J

Y

END OF FO-6
PROCEED
TO NEXT SAMPLE
OR PURGE
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 7 of 12)

F.O.: 6-A F.O. TITLE: SAMPLE HgZnTe-A
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
( STEP1 A
COMMAND FURNACE PROCESS
DMS
— ~
STEP2 »| PROCESS
ACTIVATE HEAT CYCLE HEAT GYGLE
N _DMS P ]
) f
STEP3 )
ACTIVATE INITIAL SOAK > s0AK
= DMS Y,
M ]
) K
STEP4 ) TRANSLATE
ACTIVATE TRANSLATION > TO GROWTH
POSITION
. DMS J ]
e v ~N
STEPS
ACTIVATE FINAL SOAK — > SoAK
\_ DMS _J T
Y
[ STEP6 ) PROCESS
INITIATE DIRECTIONAL | DIRECTIONAL
SOLIDIFICATION (
SOLIDIFICATION)
DMS _/ T
N\
STEP?7
INITIATE COOLDOWN #- COOL SAMPLE
N DMS.
)
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 8 of 12)

FO: 6-A FO TITLE: SAMPLE HaznTe-A
CREW ©  SSFF FURNACE
FUNCTION FUNCTIONS MODULE

Y

STEP 8
ACTIVATE
STOWAGE STOW SAMPLE

_____DMS _J

i

END OF FO-6A
PROCEED
TO NEXT SAMPLE
OR PURGE
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 9 of 12)

FO.: 7 F.O. TITLE: SAMPLE CdTe
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
STEP1
DMS
STEP2 )
ACTIVATE »| PROCESS
HEAT CYCLE HEAT CYCLE
\____DMS Y, T
STEP3 )
INITIATE
SOAK - SOAK
I\ DMS W,
STEP4
INITIATE PROCESS
DIRECTIONAL | DIRECTIONAL
IDIFICATION SOLIDIFICATION
: ™
STEPS
INITIATE - cooL
COOLDOWN SAMPLE

\__DMS  J

Y

STEP6 )
ACTIVATE
STOWAGE

N DMS P,

- STOW SAMPLE

Y

END OF FO7
PROCEED

TO NEXT SAMPLE
OR PURGE
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heet 10 of 12)

FO.:__38 F.O. TITLE:  SAMPLE GaAs
CREW SSFF FURNACE
FUNCTION FUNCTIONS MODULE
STEP1
COMMAND FURNACE PROCESS
L oms )
STEP2 W PROCESS
ACTIVATE PREHEAT CYCLE g PREHEAT
CYCLE
_ ., —
([ STEP3 W PROCESS
ACTIVATE HEAT CYCLE —® LEAT CYCLE
r___f R |
' STEP4
INITIATE SOAK — SOAK
‘_______k R |
STEPS } TRANSLATE
ACTIVATE TRANSLATION - FURNACE/
PROCESS PROCESS
- SAMPLE
C ous ) >
STEPB
INITIATE COOLDOWN — cooL
SAMPLE
C———————%— ]
STEP7
STOW
E ACTIVATE STOWAGE — S AMPLE
oms . .

END OF F08
PROCEED TO NEXT SAMPLE
OR PURGE
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TABLE 2.1-3. FURNACE MODULE-1 OPERATIONAL FUNCTIONAL FLOW (Shéel 11 of 12)

FC: —2 __FOTITLE: —CONFIGURE FOR FURNACE SHUTDOWN OR SAMPLE UNLOADING

CREW
FUNCTION

SSFF

FUNCTIONS

FURNACE
MODULE

STEP1 )

CHECK FOR
FURNACE IN
HOME POSITION

\___ DMS Y,

FURNACE \NO
HOME?

Y

STEP 2
FURNACE
| SPECIFIC TEST |

—

TRANSLATE

DMS

l

STEP3

SECURE POWER
FROM FURNACE
MODULE

DMsS

END OF FO-9
PROCEED TO
SSFF SHUTDOWN
OR UNLOADING

TO HOME
POSITION
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ULE-1 OPERATIONAL FUNCTIONAL FLOW (Sheet 12 of 12)

F.O.:

11

F.0. TITLE:

FURNACE CALIBRATION/BAKEQUT

CREW
FUNCTION

SSFF
FUNCTIONS

FURNACE
MODULE

STEP1

ACTIVATE CALIBRATION/

BAKEOUT

_DMS

Y
STEP2 w

INITIATE

CALIBRATION

__oms

PROCESS
CALIBRATION

STEP3
ACTIVATE

BAKEOUT

PROCESS
BAKEOUT

END OF FO11
PROCEED TO
NEXT SAMPLE
OR PURGE
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2.2. STRUCTURAL/MECHANICAL

Furnace Module-1 will be mounted in the Space Station Furnace Facility (SSFF) Experiment
Rack-1. The physical and functional interfaces defined herein between Furnace Module-1 and
SSFF, and Furnace Module-1 and Space Station Freedom (SSF) are as follows:

«  Furnace Module-1 to SSFF Experiment Rack-1
. Furnace Module-1 cooling jacket to SSFF Thermal Control System (TCS)

«  Furnace Module-1 electrical connection to SSFF Power Conditioning and Distribution
System (PCDS) .

«  Furnace Module-1 to SSFF-supplied argon and nitrogen

. Fumace Module-1 to SSFF-supplied vacuum vent

«  Furnace Module-1 Data Management System (DMS) connections to SSFF DMS
«  Furnace Module-1 software to SSFF software

« Furnace Module-1 to crew interface

2.2.1 EQUIPMENT LIST AND MASS PROPERTIES
Mass properties of Furnace Module-1 are shown in Table 2.2-1. Stowage items and their

properties are shown in Table 2.2-2.

2.2.2 INTERFACE DETAIL
2.2.2.1 Furnace Module-1 to SSFF Experiment Rack-1
The Furnace Module-1 will interface with the experiment rack by way of the experiment

apparatus container (EAC) base ring. The EAC connector locations for the TCS, PCDS, argon,
nitrogen, vacuum vent, and DMS are identified in Figure 2.2-1. Further information on each of
these interfaces is available in this section of this document. .

All services will be provided to Furnace Module-1 by the Core Rack, except avionics air and
fire detection and suppression, which will be provided at Experiment Rack-1 via the SSFF furnace
interface panel. Other furnace-unique services which might be required will be the responsibility
of the Furnace Developer and will be located in Experiment Rack-1. |

2.2.2.2 Furnace Module-1 Cooling Jacket-to-SSFE TCS
Furnace Module-1 will interface with the SSFF TCS via quick disconnects located at the

Furnace Module-1 base ring.

2.2-1
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TBD

FIGURE 2.2-1. FURNACE MODULE-1 EAC CONNECTOR LOCATIONS

2.2-4
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2.2.2.3 Fumace Module-1 Electrical Connection-to-SSEFE PCDS
The furnace module will interface with the SSEF PCDS via the furnace junction box located

within Experiment Rack-1 to the Furnace Module-1 base ring connection.

2.2.2.4 Furnace Module-1t0 SSFE-Supplied Argon and Nitrogen
Furnace Module-1 will interface with the SSEF Core Rack-supplied argon and nitrogen

through a connection at the Furnace Module-1 base ring.

22.2.5 Fumace Module-1 to SSFE-Supplied Vacuum Yent
Furhace Module-1 will interface with the SSF-supplied vacuum vent through a connection at
the Furnace Module-1 base ring.

2.2.2.6 Fumace Module-1 DMS Connections-to-SSFF DMS
The furnace module will interface with the SSFF DMS via the Furnace Data Acquisition and
Control System (FDACS) located within Experiment Rack-1.

2.2.2.7 Fumace Module-1 Software-10-SSFE Software
The Furnace Module-1 software will require an interface with the SSFF software to support

operation of the furnace module. This interface will include (1) downloading software and data to
the Furnace Module-1 software; (2) collecting and processing (if necessary) data received from the
Furnace Module-1 software; (3) responding to requests for SSFF resources such as power, gas,
cooling, etc.; (4) retrieving stored data to be output to Furnace Module-1 for analysis; (5) network
management of the local area network (LAN) connected to the Furnace Module-1 processor; (6)
fault, detection, isolation, and recovery (FDIR) services; and (6) operating system services.
Furnace Module-1 will also require interface from the SSFE software to the furnace heating
system, the furnace translation system (if present), the furnace cavity pressure system, and the
furnace current pulsing system.

2.2.2.8 Fumace Module-1 to Crew Interface

There are two ways the crew may interface with Furnace Module 1. The first way is through
the top end of the EAC where the crew interfaces with the integrated furnace enclosure apparatus
(IFEA) via the sample insertion port during manual sample exchange.

The second way the crew may interface with Furnace Module-1 is through the crew interface
to the SSFE DMS (display and keyboard). Through the display and keyboard, a crewmember can
direct the furnace to perform any number of operations including changing temperature profiles or
rotating and loading a different sample into the processing posidon.

2.2-5
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2.3. POINTING/STABILIZATION AND ALIGNMENT

Furnace Module-1 requires specific alignment of the center line of the sample during
processing. This requirement is that the residual dc acceleration vector (i.e., dc component of the
acceleration vector at the sample due to all factors such as drag, orbital mechanics, etc.) should be
aligned with the center line of the sample precisely enough that the component of the acceleration
perpendicular to the center line is less than 10‘7g. The direction of the vector may be required to
be from hot zone to cold zone of the furnace or the opposite direction. The required direction will
be determined separately for each sample.

2.3-1
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3.4. ORBITAL REQUIREMENTS AND CONSTRAINTS

ecific Orbiter attitudes during processing in order t0 satisfy the

Furnace Module-1 requires sp
n to the residual

r orienting the reconfiguring furnace module (RFM) axis in relatio

requirement fo
are to meet the requirements of Section

dc acceleration vector. Details of the attitude requirements

2.3.
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2.5. ELECTRICAL REQUIREMENTS

All power conditioning will be accomplished by Space Station Furnace Facility (SSFF) prior
to any distribution to Furnace Module-1. Furnace Module-1 heaters will interface with the Power
Conditioning and Distribution System (PCDS) at the furnace junction boxes. The operational
power profile defining the use of the SSFF-provided power to Furnace Module-1 during each
functional objective (FO) is shown in Figure 2.5-1. The power profile data shown in these figures
represent power requirement estimates to cover any of the the SSFF-accommodated furnace needs.
Only FO-5 through FO-8 power profiles are shown since no power is associated with the furnace
in FO-3, FO-4, FO-9, or FO-11. The power levels defined in Figure 2.5-1 are considered
maximums. Time duration for peak power requirements is 72 h. The maximum peak power

required is 1650 W. The average power required is 570 W.

>

2.5-1
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2.6. THERMAL/FLUID REQUIREMENTS

2.6.1 HEAT TRANSFER CHARACTERISTICS

Furnace Module-1 utilizes the Space Station Furnace Facility (SSFF) water cooling loop for
experiment cooling and will not require avionics air cooling. Thermal requirements for Furnace
Module-1 are shown in Table 2.6-1. Maximum water-cooled heat dissipation from Experiment
Rack-1 is 1500 W for Furnace Module-1. Required inlet temperature of the cooling water for
Furnace Module-1 is 39.9 °C.

2.6.2 FLUID/VENT REQUIREMENTS
Furnace Module-1 requires an argon processing atmosphere. Argon required by Furnace
Module-1 for the Integrated Configuration-1 (IC1) mission is 7.5 kg. The supplied argon is

required to be research grade having the following contamninant levels:

99.9995 % pure N2 < 3.0 ppm
CO7 < 0.5 ppm N20 < 0.1 ppm
CO< 1.0 ppm 02 < 1.0 ppm
Hp < 1.0 ppm THC < 0.5 ppm
CHyg < 0.5 ppm H20 < 0.5 ppm
dewpoint =-112 °F

During nominal operating conditions, the vent products for Furnace Module-1 will be argon
and nitrogen. Vent products during off-nominal conditions are TBD. Gas and vacuum
requirements for Furnace Module-1 are shown in Table 2.6-2.

Furnace Module-1 has two paths to the SSF Yacuum System. The use of these paths is

defined as follows:

« Path One - Active Pressure Control
- Path one is used for Gas Distribution System (GDS)-controlled, or nominal venting.

- Path one requires access to the Space Station Freedom (SSF) Vacuum System during
the sample processing phases of Furnace Module-1 operations.

- Venting episodes using path one will be SSF timelined activities. Typical vents will
occur every 15minto 1 h.

+  Path Two - Emergency Pressure Relief

- Path two provides for emergency relief of experiment apparatus container (EAC)
overpressure through redundant pressure relief valves.

. Path two must have access to the SSF Vacuum System during all on-orbit phases
after installation into the U.S. Laboratory module.

2.6-1
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2.7. DATA SYSTEM REQUIREMENTS

Furnace Module-1 will require the use of the Furnace Data Acquisition and Control System
(FDACS) consisting of a Furnace Control Unit (FCU) and a Furnace Actuator Unit (FAU), which
will monitor and collect data from Furnace Module-1 and provide control stimulus as needed for
the positioning of samples. The requirements from the Furnace Module-1 to the SSFF Core are
defined in subsections 2.7.1 through 2.7.5 and in Tables 2.7-1 through 2.7-5..

2.7.1 SIGNAL INTERFACE DEFINITION
Table 2.7-1 defines the following data signals and control to perform the following data

handling and operations functions:
« Furnace Module-1 activaton and control
«  Acquisition, formatting, and routing of Furnace Module-1 housekeeping data
«  Acquisition, formatting, and routing of Furnace Module-1 science data

2.7.2 SIGNAL INTERFACE DEFINITION EXPANSION
Table 2.7-2 is an expansion of the input and output data streams idendfied in Table 2.7-1.

2.7.3 EVENT/EXCEPTION MONITORING REQUIREMENTS
Onboard event and exception monitoring requirements for data ransmitted to the SSFF are
defined in Table 2.7-3.

2.7.4 PAYLOAD OPERATIONS INTEGRATION CENTER DISPLAY
REQUIREMENTS

The Payload Operations Integration Center (POIC) controls all payload operations and is

equipped with consoles for data management, operations control, and mission planning. The data
to provide this capability are shown in Table 2.7-4.

2.7.5 POIC LIMIT SENSING/EXCEPTION MONITORING REQUIREMENTS
Limit sensing and exception monitoring are provided to the POIC via downlink and are
defined in Table 2.7-5.

2.7-1
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2.8. FLIGHT SOFTWARE REQUIREMENTS

This section of the Experiment/Facility Requirements Document (E/FRD) defines the Space
Station Furnace Facility (SSFF) Data Management System (DMS) software functions required to
support the Furnace Module-1. Furnace Module-1 will require the SSFF Furnace Control Unit
(FCU) and Furnace Actuator Unit (FAU) software to provide networking, data processing, storage
and data acquisition and control for Furnace Module-1. The following subsections define the
required resources and data handling requirements of Furnace Module-1.

2.8.1 COMMAND SUPPORT

The SSFF software will support the issuance of commands by the Furmace Module-1
application software or commands issued by Tier 1 or the SSFF Core Control Unit (CCU).

2.8.2 DATA ACQUISITION

The SSFF software will support the acquisition of the Furnace Module-1 data defined in
Section 2.7 of this E/FRD.

2.8.3 DATA PROCESSING

The SSFF software shall support limited processing of Furnace Module-1 data defined in
Section 2.7 of this E/FRD.

2.8.4 DATA ROUTING/FORMATTING

The SSFF software shall support formatting and routing of Furnace Module-1 data, defined
in Section 2.7 of this E/FRD, to the SSFF CCU.

2.8.5 DOWNLOADING APPLICATION SOFTWARE AND DATA
The SSFF software shall support downloading of Furnace Module-1 application software

and data.

2.8.6 DOWNLOADING ANCILLARY DATA

The SSFF software shall support the retrieval and downloading of ancillary data to the
Fumace Module-1 application software.

2.8.7 EDIR SUPPORT

The SSFF software s.'2.l provide fault detection, isolation, and recovery (FDIR) support for
Furnace Module-1.

2.8-1
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2.8.8 QPERATING SYSTEM SERVICES

The SSFF software shall provide operating system services for the Furnace Module-1

application software.

2.8.9 HEALTH AND STATUS DATA
The SSFF shall acquire health and status data from the Furnace Module-1 application

software for SSFF storage or transfer to the SSF.

2.8-2
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2.9. PHYSICAL INTEGRATION

This section describes the Furnace Module-1 integration/deintegration requirements and flow.
Figure 2.9-1 illustrates the Furnace Module-1 physical integration activity flow from the beginning
of prelaunch site activities, through deintegration after return from space.

Table 2.9-1 provides the integration facility requirements for each stage of integration. Table
2.9-2 describes the requirements and activities at each step of the integration process.

2.9-1
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TABLE 2.9-1. FURNACE MODULE-1 GROUND PROCESSING REQUIREMENTS
(Sheet 1 of 2)

(V) Experiment/Facility Preintegration
( ) Experiment/Facility Preparation
{ ) Postmission Requirements

Description of Planned Activities:

Functional tests, sample loading, and closeout will be performed after the EAC is mounted on
the rotation fixture.

Total Floor Space Required Including Space for GSE: 2000 #?

Celling Height Required: _10 ft

Overhead Crane Required: v _ Yes No Hook Height _8 ft
Facility Power Required: Yy 120 V, 1 F, 60 Hz

3208 V, 3 F, 60 Hz
_Y__ Other 220 V, Single Phase, 60 Hz

Other Facllity Support: Gases Y __ GN; Liquids _Water
y GHe
Argon Other
Environment: ¥ __ Standard Other
Hazardous Operations: Yes Y No
Total Anticipated Use Time: 21 Days

Other Facility Support Description:

Mass spectrometer leak test

2.9-3
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TABLE 2.9-1. FURNACE MODULE-1 GROUND PROCESSING REQUIREMENTS
(Sheet 2 of 2)

( ¥) Experiment/Facility Preintegration
( ) Experiment/Facility Preparation
( ) Postmission Requirements

Description of Planned Actlvities:

Functional tests, sample loading, and closeout will be performed after the EAC is mounted on
the rotation fixture.

Total Floor Space Required Including Space for GSE: 2000 ft?
Ceiling Height Required: 10t

Overhead Crane Required: Yy _ Yes No Hook Height _8 ft

Facility Power Required Yy 120 V, 1 F, .60 Hz
__ 208 V, 3 F, 60 Hz
___Other 220 V, Single Phase, 60 Hz

Other Facility ‘Support: Gases ___ GN; Liquids _Water
GHe ————
Other —_

Environment y__ Standard Other

Hazardous Operations: Yes y No

Total Anticipated Use Time: _3 _ Days

Other Facility Support Description:

Mass spectrometer leak test

2.9-4
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TABLE 2.9-2. FURNACE MODULE-1 INTEGRATION REQUIREMENTS

Description of Special Alignment, Calibration, Servicing, or Performance
Verification and Estimated Time to Perform:

TBD

Identification of Any Constraints on Experiment/Facility Operations
During Tests:

8D

Description of Time-Critical Operations and Time Constraints:

TBD

2.9-5
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2.10. OPERATIONS SUPPORT

Table 2.10-1 describes the physical and operational support required at the Ground Science
Operations Control Center, during flight of the Space Station Furnace Facility (SSFF).
Specifically, this facility has been designated as the Payload Operations and Integration Center
(POIC) by the Space Station Freedom (SSF) Program.

2.10-1
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TABLE 2.10-1. FURNACE MODULE-1 MISSION OPERATIONS SUPPORT

COMMUNICATIONS REQUIREMENTS:
Downlink Data .

Three terminals
Uplink Commands/data
Three terminals
Voice Communications
Access for three

Video

Real-time and recorded

SUPPORT EQUIPMENT:
Description

Dimensions
Power Requirements
Data Interface

REMOTE SITE INTERFACE
Location

Off-line room for three scientists with access to monitor voice, video, and data.

Describe interfaces

2.10-2
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2.11. TRAINING OBJECTIVES

Presently, the training objectives are TO BE SUPPLIED. The following is a detailed generic
explanation of the Integrated Requirements on Payloads (IROP) requirements. _

Training required for a successful mission begins with the Principal Investigator (PI)/Payload
Element Developer (PED) team identifying the training objectives for each task of the experiment.
This section shall identify and describe training objectives, trainees, and instructors necessary for
experiment operation. This section shall also identify the hardware and software trainers required
to support flight-like training.

There are three categories of personnel who will require training to support the mission.

Training objectives will be required for each category. These categories are:

« Crew
« POIC cadre
»  PI/PED team

Table 2.11-1 identifies the major training objectives, the trainees, and the organizations
responsible for developing and conducting required mission payload training. The Furnace
Module-1 PED may develop and conduct the training or identify training to be provided by the
Core facility PED and/or POIC training function.

The PI/PED team and the Payload Increment Manager (PIM) shall jointly define the training
objectives for training at NASA facilities and for integrated training with other mission
experiments.

The PIM shall define the increment-independent training objectives for the POIC cadre and
will define the increment-independent training objectives for the crew and PI/PED team for aining
conducted at Marshall Space Flight Center (MSFC).

The PI/PED and PIM shall provide ‘information detailing training objectives for each
operational task. The requirements for a trainer and its fidelity shall also be specified. MSFC
POIC will develop increment training requirements based on inputs from each payload flown on a
specific increment.

2.11.1 PUPED-DEFINED TRAINING

The Furnace Module-1 (FM-1) PI/PED shall define the training objectives necessary for the
crew 1o understand the required science to operate the furnace module to obtain science data. The
FM-1 PI/ LD shall also define raining objectives required for the POIC cadre and the PIM support
of experiment operations. The FM-1 PI/PED will specify the training equipment such as flight-like

hardware or trainers required to support the training objectives. Table 2.11-2 will identify the
" equipment to be supplied by the PI/PED and the equipment requested to be furnished by the SSFP.

2.11-1
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Training Objectives Trainee ~ Instructor

PI/P fi

Science Background/ Crew Cadre SSFF PVPED

Experiment Objectives

FM-1 Systems Crew Cadre FM-1 PED

Familiarization

FM-1 Operations Crew Cadre FM-1 PED

IM and PV/P intl fin

Experiment Proficiency ~ Crew Cadre* PI/PED, PTC

Training

Integrated Training Crew Cadre® PI/PED, PTC

Simulations Crew Cadre PI/PED, PTC
PIM Defi

Increment Independent  Crew Cadre POIC

POIC Facility Training Cadre PI/PED, POIC

* Limited cadre participation

2.11-2
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The PI/PED shall supply objectives for training in the following areas. Other areas may also be
included.

+ Science Background and Experiment Objectives - Basis and significance of experiment,
relationship to precursor experiments, specific objectives of experiment.

» Experiment Systems Familiarization (hardware and software) - Hardware and software
elements [both on-orbit and ground support equipment (GSE)] that constitute the
experiment system.

« Experiment Operations (nominal, malfunction, in-flight maintenance) - Hands-on rraining
using breadboards, simulators, or flight hardware/software.

The knowledge and skill level for each operational task shall be identified. Tables 2.11-3 and
2.11-4 provide a means of coding the level of proficiency to which the student should be trained in
order to accomplish the task. The information will also be used in developing course materials and
training equipment.

2.11.2 PIMAND PI/PED JOINTLY DEFINED TRAINING
The PIM and the PY/PED team will jointly define the following training objectives:

«  Experiment Proficiency Training - Repetitive exercise of specific experiment operagons to
develop and maintain operational skills at a flight readiness level.

« Integrated Training - Repetitive exercise of selected portions of the integrated timeline
conducted within a simulated mission operations environment and with onboard crew
operations as its focus.

.« Simulations - Exercise of major portions of the integrated timeline conducted at the
highest level of fidelity. Includes all payload elements and may include element of the
SSF operations. Exercise crew, POIC cadre, P/PED team, and SSF operations teams in
nominal and contingency operations with emphasis on developing specific skills,
strategies, and interactions.

Table 2.11-2 shall be completed using inputs provided by the PIM and PI/PED team. This
information is normally obtained from the Increment Training Assessment Team (TAT). The TAT
is composed of representatives from POIC, PIM, and PI./PED team who gather, review, and
assess mission training needs. The TAT reviews mission documentation and obtains experiment
operations and interface requirements for the PIs and from design reviews. It reviews available
training equipment and assess the need for development of trainers by the PI/PED team or NASA
to accomplish training objectves.

Experiment/PTC/POIC operational training interface needs such as data flow, power and
thermal requirements, trainer control and display, and experiment GSE shall be identified in this

paragraph.

2.11-4
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TABLE 2.11-3. KNOWLEDGE LEVELS

CODE TRAINEE WILL BE ABLE TO:
a Recall nomenclature, simple facts, or simple procedures involved in the task or
operation. .
b Determine step-by-step procedures for sets of tasks or operations or for
accomplishing important decisions.
c Explain why and when each task or operation must be done.
d Predict, identify, and solve problems related to the task or operation.
TABLE 2.11-4. SKILL PROFICIENCY LEVELS
CODE TRAINEE WILL BE ABLE TO: .
1 Accomplish most task activities only by being told or shown how.
2 Accomplish most of the behaviors in task or activity, but not necessarily to
desired levels of speed or accuracy. i
3 Accomplish behaviors in a task or‘activity at minimum acceptable levels of speed
Or accuracy. ‘
4 Accomplish all behaviors in an activity at highest levels of speed or accuracy and

be able to tell or show others how to do the activities.

2.11-5
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Note: This is not a design requirement, but an instrument to document training objectives
that present an early need for training equipment and interfaces with the training facility.

2.11.3 PIM-DEFINED TRAINING
The PIM will define the following training objectives:
« Increment-Independent Training - Includes training on SSF and payload support systems
and subsystems that remain relatively constant from increment to increment. Examples

are Data Management System (DMS), SSF overview, SSF Caution and Warning
System, etc.

« POIC Facility Training - Classroom and hands-on opportunities for training on specific
POIC facilities such as Operations Management Information System (OMIS),
communications protocols, and generic POIC procedures.

2.11.3.1 Increment-Independent Training - Crew

The increment-independent training for the crew on SSF systems and procedures shall be
defined by Johnson Space Center (JSC) in JSC training documents and shall be provided at
JSC/Kennedy Space Center (KSO).

Increment-independent training for the crew to support payload operations shall be defined
by the PIM and provided at Marshall Space Flight Center (MSFC).

The training objectives, trainee responsibility, and any required training equipment shall be
listed in Table 2.11-2.

2.11.3.2 Increment-Independent Training - P/PED Team

The increment-independent training required for the PVPED team to support the increment at
MSEC is defined in this E/FRD. Trainee responsibility and required training equipment shall be
listed in Table 2.11-2.

2.11.3.3 Increment-Independent Training - POIC Cadre
The increment-independent training required for the POIC cadre to support the increment is
defined in the MSFC Increment-Independent Training Plan.

2.11.4 TRAINING SIMULATION

Experiment trainers will be developed by the P/PED based upon analysis of training
objectives, available training tools, existing trainers, and availability of training opportunities on
flight hardware.

The FM-1 PI/PED shall participate in trainer development by identifying training needs in this
document. The PI/PED shall provide detailed data inputs to the TAT and Payload Training

2.11-6
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Requirement Document (PTRD) and shall participate in Payload Trainer design acceptance
reviews.

' Training objectives that require a trainer to accomplish the training task shall be listed in this
paragraph outlining the overall desired capabilities.

Examples:

Joystick Operation - Capable of interaction with control panel and trainer software.

Scene Generation - Capable of tracking any predefined target.

2.11.5 TRAINING PARTICIPATION

The PYPED shall participate as instructor or trainee in formal training programs as outlined in

Tables 2.11-1, 2.11-2, 2.11-3 and 2.11-4. Schedules and detailed objectives will be developed
and maintained in the User Payload Training Plan (UPTP).

2.11-7
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2.12. ENVIRONMENTAL CONTAMINATION DATA REQUIREMENTS

Tables 2.12-1, 2.12-2, and 2.12-3 define the environmental contamination requirements for
Furnace Module-1.

2.12-1
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TABLE 2.12-2. EXTERNAL CONTAMINATION SOURCES

Does experiment/tacility release (vent, purge) any material overboard on orbit?

Yes __ No

PARAMETER DESCRIPTION
FOs of Occurrence ALL
Frequency TBD
Duration TBD
Composition Argon, Nitrogen, Air
Phase State ' Gas
(solid, liquid, or gas) ‘
Quantity or Rate of Release 7 to 37 Ibm*

* Maximum, assumes active pressure control for four samples and one manual sample exchange.

2.12-3
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To understand and satisfy the on-orbit external contamination limits required by this
experiment, please answer the following questions:

1. Is the equipment subject t0 corona? ves[J No[X]
2. Are the experiment data affected by deposition of contaminants on sensitive
surfaces? ves[] No[X]

« If yes, then answer the following:

Is the concern for deposition from partcles, film/molecular, or both?
What is the EOV for receiving depositon from return flux?
What is the surface temperature of the sensitive element?

What are the limits of deposition in terms of experiment effects
(e.g., 10% degradation at 1400 A)?

List the FOs where deposition is a concern.

Is a controllable cover provided for non-data-collecting periods?

3. Is the experiment affected by induced contamination, such as water, CO2,
etc., in the FOV of the sensor? Yes[] NoX]

« If yes, then answer the following:

Is the concem for particles, molecular, or both?
Breifly explain the allowable effects on the experiment, qualify the

limits if possible (e.g., 10% modification of ambient environment
compositon; or 10% degradation of 1400 A waveband; or allowable

molecules/cm? column density).

List the FOs where induced contamination 1s a CONCemM.

2.12-4

TABLE 2.12-3. ON-ORBIT EXTERNAL CONTAMINATION CONTROL SENSITIVITY



